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YOU AND YOUR CUSTOMERS WILL APPRECIATE THE UTMOST IN PROFESSIONAL APPEARANCE 


Yes, Ranger-Examiner Equipment definite¬ 
ly means that Radio Service work can be 
done more profitably and easier. More 
piofitably because considerably less money 
is required for precision equipment, and 
easier because Ranger-Examiner is a com¬ 
pletely new line designed from scratch with 
all the latest improvements for quick and 
accurate service. Less weight, too, to carry 
around in sturdy all-metal cases. 
Ranger-Examiner testers are manufactured 
by the oldest company in the service equip¬ 
ment field wdiose contacts make them fully 
acquainted with the needs of the radio 
serviceman. 

Qompare First . . . The. 

Be sure to send Coupon for your FREE coj 


Model 740 Volt-Ohm-Milliammeter has a 
Triplett 3 '* square Precision Instrument, 
Scale readings: 10-50-250-500-1000 ,\.C. 
and D.C. Volts at 1000 Ohms per Volt 
(D.C. .Accuracy ; A.C. 5 ^() 1-10-50- 
250 D.C.M..\.; 0-300 low ohms; high 
ohms to 250,000 at 1,5 volts. Rheostat 
adjustment for I3'j volts for ohm read¬ 
ings to 2.5 megohms. Batteries may he 
added permitting higher resistance read¬ 
ings in 250,000 ohms steps. Low Ohms 
to Ohm—with 2 5 ohms in center of 
scale. Backup circuit. Current draw is 
only I M.A. 
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are many 

Sae the Radio 
Trained Man ' 

Don’t be an untrained man. Let me show you how to get your start 
in Radio—a fast growing, live money*making industry. 

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales of 
Service and Installation Work—Broadcasting Station Operator—Wire¬ 
less Operator on a Ship or Airplane, Talking Picture or Sound Work— 

HUNDREDS OF OPPORTUNITIES for a real future in Radio! 

12 Weeks of Shop Tf aining 

We don’t teach by book study. We train you on a great outlay of Radio, Television 
and Sound equipment—on scores of modern Radio Receivers, actual Broadcasting 
equipment. Television apparatus. Talking Picture and Sound Reproduction equipment. 
Code and Telegraph equipment, etc. You don’t need advanced education or previous 
experience. We give you—RIGHT HERE IN THE COYNE SHOPS—the actual prac¬ 
tice and experience you’ll need for your start in this great Held. And because we cut out 
all useless theory and only give that which is necessary you get a practical training in 
12 weeks. Mail coupon for all facts about my school and training methods. 


"■'■w 


TELEVISION oimr TALKING nqURES 

Television is sure to come as a commercial industry. Whether this year or later, it wll offer 
opportunities to the man who is trained in Radio. Here at Coyne you learn Television principles, 
and work on actual Television equipment. Talking Picture and Public Address Systems offer 
opportunities to the Trained Radio Man. Here is a great new Radio field which is rapidly ex¬ 
panding. Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at COYNE 
on actual Talking Picture and Sound Reproduction equipment. Not a home study course. 


PAY TUITION ON EASY 
PAYMENT PLAN 

Mail the Coupon below and Til tell you about my payment plan 
which has enabled hundreds of others to get Coyne training with 
very little money. On this plan you can get your training first, 
then take 18 months to complete your small monthly tuition 
payments starting 5 months after you begin training. Not a 
home study course. 

Mail the coupon for all details of this *Tay Tuition after Grad¬ 
uation Plan.** 

ELECTRIC REFRIGERATION—AIR 
CONDITIONING—DIESEL ENGINES 

To make your training more valuable, I include^at no extra 
cost—valuable instruction in Electric Refrigeration, Air Con¬ 
ditioning and Diesel Engines, taught you by personal instruction 
and actual work on real equipment. 

PRACTICAL WORK 

At COYNE in Chicago 

ACTUAL, PRACTICAL WORK. You build and service radio sets. 
You get training on real Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your own Tele¬ 
vision images over our Television equipment. You work on real 

H.C. LEWIS, Pres, RADIO DIVISION Founded 1899 

, Coyne Electrical School 

500 S. Paulina St., Dept. 17-8H, Chicago, III. 



Talking Picture and Sound equipment. You learn Wireless Oper¬ 
ating on Actual Code Practice apparatus. We don't waste time 
on useless theory. We give you the practical training you'll need for 
your start in Radio—in 12 short weeks. If you desire code, this 
requires additional time for which there is no extra charge. 

MANY EARN WHILE LEARNING 

If you need part-time work to help pay 
living expenses while at school, tell us 
your problems and we may be able to 
help you as wc have hundreds ol other 
students. Then, after you graduate, life¬ 
time employment service will be avail¬ 
able to you- Every Coyne graduate also 
receiv'cs a Life Membership, with free 
technical and business service and privilege 
of review at any time without additional 
tuition charge. 


Mail Coupon Today for All the Facts 

! H. C. LEWIS, Pretident 

9 Radio Division, Coyne Electrical School 

I SOO 8. Paulina St.| Dept* 17-8H, Clilcago» IIL 

I Dear Mr. Lewis:—Send me your Big Free Radio Book, and all 
details of your tuition offer, including valuable instruction in 
■ Electric Refrigeration, Air Conditioning and Diesel Training 
I and your “Pay Tuition After Graduation” offer. 

j Name --- 

j Address . . - . 

J City - - State - - 


Please Say That You Saiv It i» Radio-Craft 

















adiaira 




_ fOd THt 

SERUtCE Man . DEALER • RADIOTRICIAN 


lllllllllllllllllllllllllinillllllllllllHIHIIIIIIIIIIIIlllllHIIIIIMlIMIIItllintllllllllMlIIIIIIIIIIIIIIIIIIIMlIlllllllllltllllllllllllllll^ 

HUGO 6ERNSBACK, Editor-in-Chref 
C. W. PALMER C. P. MASON 

Technical Editor Associate Editor 

R, D. WASHBURNE, Managing Editor 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllltllMlllllllllllllll^ 

CONTENTS-JAN., 1937, ISSUE 

Volume VIII Number 7 

Editorial: Short-Wave Applications..Hugo Gernsback 389 

The Radio Month in Review. 390 

Ultra-Ultra-Microwave "Radio" of the Future 

.W. E. Shrage 392 

New Developments in Short-Wave Radio. 394 

New High-Intensity Cathode-Ray Tube Effects Tele¬ 
vision Theatre . 394 

New Tubes for the New Year.J. H, Green 395 

Gridless vs* Grid Tubes—Part IL...Henri F. Dalpayrat 396 

How to Make the RADIO-CRAFT 1937 Television 
Receiver—Part I . 398 

A Simplified Converter for Short-Wave Beginners 

—Part I .Raymond P. Adams 400 

Sun-Spots and Short-Wave Radio Fade-Outs 

.R. F, Richardson 402 

WPA Police-Radio "Noise Detectives" 

.*.A. W. von Struve 402 

How to Get "Long Distance" on Your All-Wave Set 

.M. Harvey Gernsback 403 

Modern Short-Wave Diathermy—Part I 

.Leon C. Bunkin 404 

Looking Ahead in the Radio Field—Part 111 

.R. D. Washburne 405 

Build This 12- to 500-Meter "Bandswitch 5" 

.Guy Stokely 406 

Uncle Sam's War Against "Bootleg" Transmitters 

.John B. Reynolds 406 

Making a Radio-Controlled Model "Saratoga"—Part 

II.George C. Fitzgerrell 407 

New "Current-Saver" Circuit for 18-Tube All-Wave 

Set.Charles Sloan 408 




ORSMA Members' Forum. 408 

Experiments with a "Hi-Fi" Amplifier—Part II 

.Arthur H. Lynch 409 

Build This Beat Oscillator for DX Reception and Code 

.C. P. Mason 410 

Basic Oscillator Circuits You Should Know 

.Alfred A. Ghirardi 410 

Useful Radio Circuits. 411 

A New Transformer Development.J. B. Carter 412 

An Easily-Built Condenser Analyzer for the Servicing 
Beginner.Alfred W, Bulkley 413 

New Developments in Cathode-R^ Equipment—Part 

II.Garland W. Archer 413 

The Latest Radio Equipment. 414 

RADIO SERVICE DATA SHEETS: 

Nos* 186 and 187—Philco Model '37-116 (Shadow- 
meter) and 122 (Dial Tuning). 416 

No* 188—RCA-Victor Models 9T and 9K2, 5-Band 
9-Tube Superheterodyne . 420 

Operating Notes . 418 

Newest Car-Radio Servicing Panel. 418 

Technicians' Data Service. 422 


......... 

SPECIAL BROADCAST HUMBER 

Watch for the next issue of RADIO-CRAFT in which every 
radio-man, no matter what his specialty may be, will find 
interesting articles. 

Broadcasting in one form or another—network, short-wave, 
television, high-fidelity—is moving toward new unheard of 
levels of perfection* Only the informed and up-to-date 
radio man can hope to progress with this fast-moving in¬ 
dustry. You owe it to yourself to read each issue of 
RADIO-CRAFT so that you too can keep abreast of the 
times. 

Reserve your copy now at your regular newsstand. 


iiitiiiiuitiiiiiiiiiiiiiiiiiiiitniiiiiiiiiiiiiiiiiiiiiiiniitiiiiitiiimiiiiiiiiiiiiiitinaMiiiiimiiniiiniutininiitiiiiiiiiiiiiiiiiiiniiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiimiiiiiiiiiiiiiitiiiiiiiii^ 


Published by Radcraft Publications, Inc* Publication office: 29 
Worfhin9ton Street, Springfield, Mass. Editorial and Advertising 
Offices: 99 Hudson Street, New York City* Chicago Advertising 
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, III* 
Western Advertising Office: Loyd B* Chappell, 511 So. Alexandria St*, 
Los Angeles, Calif* 

Foreign Agents: 

London—Gorringe's American News Agency, 9A Green St., Leicester 
Square, W. C. 2, England. 

Paris^Messageries Dawson, A Rue Faubourg, Poissonniere, France. 

Melbourne—McGill's Agency, 179 Elizabeth St., Australia. 

Ounnedin-^ames Johnston, Ltd., New Zealand. 


RADIO'CRAFT is published nnonthly, on the first of the nnonth precede 
ing that of date; subscription price is $2*50 per year in U, S, and Can¬ 
ada. (In foreign countries, $3*00 a year to cover additional postage.) 
Entered at the post office at Springfield as second-class matter 
under the act of March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners* 

Copyright 1936. Radcraft Publications, Inc. 


386 



































RAOIO-CRAFT for JANUARY. 


1937 


387 








ma 


to show how I train you 
at home in spare time 


J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

Tho man wlio has din-cteh the Iwtno sludy traittln 
of more rur’ti for the Jndu-4r> man any oilx 

Kiiiii It) Anuriea. 


Broadcasting Stations 

Kmploy tiianaKcrs, engineer*, operators, insudl. 
tion and mainienanre men for fascinating joii- and 
pay lip to 4s»,01*0 a year. 


Set Servicing 

iipare time set servicing pa.vs many S'. Sin. SI' k 
wt-ek extra wtille learning. lAllI time servicing I'ays 
IS tmieh as $30. $:dP. $75 a ueck. 


MAIL 

COUPON 

NOW 


Loud Speaker Systems 

Building, installing, spiriclng anti onerating pu»> 
lie address systems l.'i HTiothcr growing tleld for 
nten well trained m Iladio. 

Lesson on Radio 
Servicing Tips FREE 

I'll prove tJiHt my Training gives practical, iiioney- 
iiiakiiig information, that it Is easy to nndeisiand 
tlial It Is just what you noed !•'» master Itadio. 
Mv snmrie lesson text ■Umiln Itwelver Trooblcv 
-their Cause ami llemedy.*' w»vers a long list of 
Itadio receiver Iniuhles In A.C.. I»-C.. battei> 
universal, auto. T. U. K., siiper-heteiodytie. i 
wave, and other tyi*es «'ls. And a cross ref¬ 
erence sysiciii gives ynn the Probable cause ami a 
uulrk way to locate and remedy ihcso set trouble--. 
A -iiHClal serMon is tlevotcil to receiver elieck-up. 
alignment, lialanclng. nrulrallr.lng and tesllni;. 
Get till' Ics^ii Free. No obligation. 


1*0 you want to make more money? I'm so sure that I 
Can train .vviu at lioine in your spare lime for a 
ItadJo joli that 1 11 send you a lesson absolutely KltEK. 
Examine i, read it. uee f' r y<jurself how praetk-al It is 
to learn Itadio at home, how easy It is U> undertland— 
even if you've never hud technical experience or training. 

Many Radio Experts Make 
$30, $50, $75 a Week 

Itadio broadcasting si at ions employ engineers, operator*, 
tation managers and pay up to $5,000 a year. Spare 
time Kadio «cl servicing pays as much us $200 to $->00 
.1 yiar-fuli time Johs with Kadio jobbert. roanufacturefi 
ami dealers l*ay as much as 430, 450. $75 a week. .Many 
Radio ExiHTts oitJi and operate I heir own full time or 
l»art time Radio sales and service businesses. Radio matiu* 
facturiTS and jobbers employ testers, Inspe-tors, foremen, 
engineers, .servicemen, imylng up to $6,000 a year. Auto¬ 
mobile. police, aviation, commercial ita.iio. and loud 
:>piuker systems are newer fields offering good opportuni¬ 
ties now and for the future. Television promises to open 
many good job* soon. .Men 1 have trained are holding 

good Jobs In these branches of Radio. Read their state¬ 
ments in my G4*l’age Kook. Mail the coupon. 

There’s a Real Future in Radio 
for Well Trained Men 

Radio already gives jobs to more than 300.000 people. 
In IP3.'* over $300,000,000 wrirtli of set.s. tubes and parts 
were sold an Increase of 20^ over 19311 Over l.iOO.OOO 
nuto Radios were sold in 1935, 25^ more than In 1931! 
22.000,000 lioines are today tHjuiplwd wltli Radio, and 

every year millions of these sets go out of date and are 

replaced with iieuer models. Millions more need servicing, 
new tube^, repairs, etc. Kroadrasting stations pay their 

employees (exclu.slve of artlst.xl more than $23,000,000 a 
year! And It.nllo Is a new Industry, still growing fast! 

.\ few hundred $30, $50, $:5-a-week jobs have grown 

to thousands tn less than 20 years. 

Many Make $5, $10, $15 a Week Extra 
in Spare Time While Learning 

Practically every neighborhood needs a good spare time 
senlccman. Tin* day >'ou enroll I start sending you Extra 

-Motie.v -Pob Sheets. They show you how to do Itadio repair 

jobs that you can rash in on quickly. Throughout your 
training I send you plans and Ideas that have m,ido good 
jpare time tnoiiey- from $200 to $500 a year--for hun¬ 
dreds of fellow’s. My training Is famous as "the Course 

that pays for itself.' 

I Send You Special Radio Equipment 
to Give You Practical Experience 

.My Course Is not all book training. I send you special 
Kadio equipment and diow you how to conduct experi- 

menu and build circuits which illustrate iiii- 
inriant principles used In modern Radio 
receivers timadeast stations and loud 
speaker Installations. I sliow you how m 
build testing aiiparalus for use In sluire 

time service wvirk fram this equipment. 

You work out wiili yruir hiiids man.' of 
the Ihlng.s ynu road ' the le.-fson b'loU.-. 

.My Krce liix>k h-lls you about tliU r»0-'0 
method of trainlng^iow- It m-ikes learn¬ 
ing at home Inierestiiig, fascinating, prac¬ 
tical. Mall Coupmi. 


Get My Lesson and 64-Page Book Free 
Mail Coupon 

In addition to my Samide i^essoii. I will semi ynn 
niy 61-Page Uouk, "Rich Rewards in ItudlOL” Roili 
are free to any fellow over 16 years old. M.' 
Ijook describes Radio's spare time and full time 
opportunities and those coming in Television; 
describes m>' Training in Radio and Television: 
shows you actual letters from mw I have 
trained, telling what they are doing and earn¬ 
ing. Find out what Radio offers YOU! .MAIL 
TILE COUPON' in an envelope, or paste It 
on a penny post card N*0\V? 

J. E. Smith, President 

National Radio Institute, 

Dept. TAX, Washington, D. C* 


HERE’S 

PROOF 


1 


$10 Week 
in 

Spare Time 

My work has 
con B Isted 
of Radio set 
I servicing, with 
some Public 
Addre-s Systems work ail 
in my spare time. -My earn 
lugs In Radio amount to 
about $10 Ji week."—U'll,- 
hlA.M .MKYER. 703 Ridge 
Road, Hobart. Itid. 

Earnings 
Tripled 
By N.R.I. 
Training 

"I have been 
doing nicely, 
thanks to N'. 
K. I. Training. My prescni 
earnings are about, three 
times what they were be- 
fire 1 look llie Course. I 
consider N'. Jl I. Tr; Inink 
the tlncNt in the world." 
RKU.N’AKD COSTA. 201 
Kent St., Krooklyn, V Y 


FREE SAMPLE LESSON 
^RADIO^ ;0PP.0RTUIIIITIE$ 


J. E. SMITH. President 

National Radio Institute. Dept. 7AX 

Washington. D. C. 


Save Money — Learn at Home 
Money Back Agreement 
Protects You 

I am so sure that 1 can train you at 
home successfully lhat 1 agree hi writ¬ 
ing to refund every penny >’ou pay me 
If you are not satisfied with my iMjasons 
and Instruction Serrlee when you finish 
niy Cwr*e TMI .■send .vou a ropy of this 
agreenii'tii. 


henr Mr Smith: Without obllgat'rm send me free tho Sample Le.i.xon 
and your 64-Page Itook. "Rich Rewards In Radio." telling about spare 
time and full time Radio oiifkirlunlties, and hew I can train for them 
at Ijomo In spare time. , . . v 
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New Practical 
Hinder 

Note, at the 

left, the details 
of the new bind¬ 
er used cn this 

manual, it not 

only securely 
locks the 1200 
pages into the 

stiff leatheroid 
covers, but facili- 
tates removal and 
replacement of 
individual pages. 


1,200 

PA<>E S 

o V i<: II 

2,500 

ILLUSTIIATIOXS 
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SEND FOR YOUR 

1936 

OFFICIAL RADIO 
SERVICE MANUAL 

TODAY— 

IT’S READY FOR 
IMMEDIATE MAILING! 


PARTIAL CONTENTS OF 193S MANUAL 


Schematic DiuRrams; more than l.BOO of them, 
covering practically all sets manufactured dur¬ 
ing 1 ‘j 35 and 1936, plus many advance 1937 
models. Many of them have the operating volt¬ 
ages of the various tube elements printed di¬ 
rectly on them. 

Wiring Diagrams; wheiiever they have been ob¬ 
tainable, the wiring diagrams of the more com¬ 
plex receivers, such as the all-wave and high- 
fnlolity sets, have been included. 

Miscellaneous Diagrams; these include speak¬ 
er connections, optional phonograph connec¬ 
tions, power transformer connections. K. F. 
ami I. F. Coil connections. Complete phono¬ 
graph motoi' Connections on combination re¬ 
ceivers, etc., etc. Wherever these diagrams 
were available they have been included in the 
1936 Mainiul. 

Intermediate Frequency Peaks; all set models 
(with few exceptions) have their respective in¬ 
term f?d into frequency peaks marked either di¬ 
rectly on their schematic diagrams or in their 
notes on alignment procedure. 

Alignment Procedure; even if space permitted, 
it would not have been advisable to print the 
alignment procc<lure on all the simpler gets 
for one would have been a i-eix^tition of tho 
other. On the more complex receivers, however, 
the alt-wavo and high-fidelity sets, complete 
alignment procedures, step-by-step, have been 
included- 


Service Data; wherever the information was 
made available to us, such datit as typical 
faults in a given receiver, their symptoms 
and remedies, was included in the 1936 Manual. 
Assembly Diagrams; on combination models, 
i. c., sets combined with Phonographs (either 
the manual or automatic tyi>ea), complete as¬ 
sembly diagrams are given. These diagrams 
show the relationship of the separate units to 
each other and the way they are inter-connected. 
Operating Voltages; the operating voltages 
given in this Manual (for more than of 

the seta listed) are the normal voltages: any 
deviation from tlicse values indicates trouble in 
the associated circuits. 

Trade Name Index; in the back of the book, 
is a complete index of trade names and their 
re8|>cctive manufacturers. 

Complete Tuf»e Chart; in the back of the Man¬ 
ual will be found the latest, and most com¬ 
plete tube chart of all type tubes ever manu¬ 
factured for receivers. 

Large Cumulative Index; includes all Bets 
printed in the 1931, 1932, 1933, 1934, 1935 vol¬ 
umes^ as well as the present 1936 Manual. The 
sets in this volume have been li’^tetl in the in¬ 
dex in an entirely new an<l more convenient 
manner so that the busy Service Man need no 
longer thumb through an entire manufacturer's 
section in order to find some particular piece 
of information. He need but consult the index. 


// your johbur or v\ail order house eau.uot supply you. order any of the 
Orr/CIAL A’/ID/O SERVICE MANUALS or the OFFICIAL RADIO 
SERVICE liANDlftOOK from the puhlishers. Send your rentittaine in form 
of cherfc or money order — or, if you send cask or unused U. S. Postape 
Stamps, be sure to rcfjisier your litter. .ALL ORDERS ARE FILLED 
l*ROMRTLY. ROOKS ARE SENT TO YOU POSTAGE PREPAID. 


9 X 12 

INCHES 


Bigger and Better than Ever! . 

more diiigrunp, more duta, more pagcsi, moro essential eenrico 
iiialcrial and considerably greater value for your money. 
If tho sale of pievious Gertishack .Manuals U any indication 
many thous;iniU mure .'^ervicu .Men will bo using tids 
6 .Manual th.iii any ol tho previous volumes, 
inuul iiicornorales all available diagrams of .sets munufaClured 
1936. plus many adv.inoe 1937 models. Not only iliugrams, 
gnment procedure, iniermedlate frequency peaks, socket volt- 
Iv dlagruius. etc., etc., are included. 

)N IN THIS MANUAL! EVERY BIT OF INFORMATION 
REHASH .... AND NO USELESS MATERIAL JUST 
OK. The entire conicjiis has lieen carefully edited aiui com 
.Men. Olio 1936 OFFICIAL K.ADIO SEKVICB M.4NUAL is 


Address Dept. RC-JS7. 


Loosoleaf lUtuIrr 
Hard Covrrs 


RADCRAFT PUBLICATIONS, INC., 99 Hudson St., New York. N.Y. 
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SHORT-WAVE APPLICATIONS 

An Editorial by HUGO GERNSBACK 


S HORT WAVES have been with us only a few short 
years; yet, what most amazes even the short-wave 
expert is the tremendous number of new uses to which 
short waves are being put, day in and day out. 

To do the subject full justice, by just enumerating the 
uses, would fill several of these pages of closely-printed 
type. But, as yet, we have only scratched the surface, and 
the most important uses of short waves are still to come. 
In the meanwhile, not a month passes by when we do not 
hear of new and surprising uses of short waves. Indeed, 
even the short-wave expert is hard put to keep track of 
all of them; for, as soon as he has completely investigated 
one new application, a newer one is already in full bloom. 

Thus, for instance, the radio typewriter operating by short 
waves, which was mostly theory for a number of years, is 
now an accomplished fact. Most of the technical difficulties 
have been eliminated; and it is now possible for you to sit 
down at your typewriter, somewhere in the wilds, and type 
out a message which even through thunderstorms and static 
will come through practically faultless and neatly typed 
on a sheet of paper 300 miles away—or a thousand miles— 
on the receiving typewriter. 

Short-wave “paging’' is another surprising new develop¬ 
ment. Application has been made to the Federal Communi¬ 
cations Commission to set aside a special wave-band, in the 
30-50 megacycle region, for physicians. Nowadays, patients 
are handicapped in not being able to reach their physicians, 
particularly when the latter are making calls. The new radio 
paging system is a method of signalling only those doctors 
who are wanted. No message or word of instruction comes to 
the doctor while en route in his car; he receives in his own 
car, a pre-set signal, which requires him to hurry to the 
nearest telephone and ask the radio-paging service for his 
message. If the doctor should be calling on a patient, the 
radio receiving set responds by setting off a buzzer, or light¬ 
ing a pilot lamp, only in his car; the pilot lamp or buzzer 
remains in operation until released by the doctor. This 
method will save the life and health of many a patient, 
particularly when doctors are required promptly. 

Weather forecasting, through direct use of short waves, 
is becoming an accurate science. Not so long ago, it was 
found at the Blue Hill observatory, at Milton, Massachusetts, 
that ultra-high-frequency radio signals underwent varia- 
j tions in intensity which almost matched the changes in 

* temperature, between the surface and a height of some 6,900 

feet. These variations are now used for weather forecasting, 
and vapid progress is being made in this direction. 

The long-heralded facsimile and picture transmission by 
short waves is now an accomplished fact. Photographs, 
sketches, reproductions of checks with signatures, are now 
actually flashing across the country and across the oceans 
every day. Transmission, frequently, is of exactly the same 
high quality as though it had gone over a wire line. There 
are a number of inter-city facsimile stations operating be¬ 
tween the different cities of the United States now, and the 
system may be considered highly successful. 

The war uses of short waves, in the meanwhile, are taking 
on greater and greater proportions. All of the different 
governments have experimented with radio-controlled 
machines and, while much secrecy naturally surrounds these 
experiments, it has become known that a number of military 
and naval organizations are actually equipping various 
types of war machines with short waves as standard equip- 
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ment. Thus, for instance, we have the radio-controlled 
torpedo. By means of short waves, it is now possible to direct 
and steer a torpedo accurately from a distant observation 
point, and explode it at the proper moment. During the 
World War, it was possible for a vessel to escape destruction 
by zigzagging away from a torpedo’s course. This method 
will be of little use in the next war; because the radio- 
controlled torpedo will find its mark, no matter how des¬ 
perately the attacked vessel may try to get out of the on¬ 
coming torpedo’s way. Of course, governments, being aware 
of this emergency, are already experimenting also with 
“counter torpedoes”; whereby the attacked vessel will send 
out a similar torpedo which will try to head off the oncoming 
torpedo and explode it before it can reach its mark. 

There are, of course, many other uses of short waves for 
war purposes, many of which have been described in Radio- 
Craft magazine. The radio-controlled tank, for instance, is 
another development whereby such a tank can be maneu¬ 
vered without any human being on board. Instead, the tank 
will contain explosives; so that it can be blown up at strate¬ 
gical points without uselessly sacrificing human lives. 

The same idea has already been made use of in airplanes, 
particularly those of the bombing variety. Such short-wave 
robot airplanes have been used experimentally for over two 
decades now, and it might be said that they have reached 
an amazing degree of perfection. 

For example, despite any enemy interference, with short 
waves it now becomes possible to send an airplane aloft and 
make it go through a variety of motions—^rop bombs at 
specified points, and even operate machine guns on board— 
all without a human being within the plane. Such robot 
planes can now be operated from other, following planes if 
necessary. The robot plane itself can be destroyed by an 
internal bomb when necessary, so that it will not fall into 
the enemy’s hands; yet when it explodes a maximum amount 
of damage is done! 

In the more peaceful arts, short waves in medicine have 
made rapid strides and an entirely new industry has sprung 
up in short-w^ave therapy; there are now engaged in it 
dozens of manufacturers who turn out short-wave equipment 
for physicians. It will not be long now before every physi¬ 
cian, or at least the majority of the physicians in this coun¬ 
try, will own their own short-wave therapeutic machines. 
There have been many surprising cures, especially of boils, 
carbuncles, and infectious diseases which yield rapidly to the 
effects of short waves. There have been a number of new 
improvements in the short-wave therapy field, and many 
physicians who place great hope in this instrumentality for 
the future. It is to be noted that this particular type of 
medicine has been in use only for about 5 years, and no one 
can tell where it wnll lead to in the next 10 or 15 years. 

Even building contractors now have use for short waves, 
because it has been found that plaster ceilings and plaster 
walls can be dried much more efficiently with short waves 
than with other heating means! Heretofore, when an apart¬ 
ment house was built, it w'as found necessary either to let 
the walls and ceilings dry slowly, which was the best method, 
or to turn on the steam heat—this latter inethod usually 
resulting in cracks, due to the too rapid drying. By mean.< 
of short waves, the drying proceeds from within the surface 
to the outside, exactly the reverse effect from steam heat; 
the short-wave method, incidentally, does away with cracks 
and expensive hand-filling-in later on. 


389 


... 


lilllllMlH lirllM 


IlMillMlllllllllMUlltit 


MIII|||MI>4» 






....I.I.I.I...Ill.. ........ 


THE RADIO MONTH 

..I.....I.I"....... . .. .... 



Th« new (European) TeKaDe mirror'Screw television 
receiver which gives enlarged images. 


NEWS IN 
TELEVISION 

T elevision, which, to 

the radio world, outside 
of the research labora¬ 
tories, was dormant for so long, has 
now bloomed forth and is one of the 
fastest-moving branches of the elec¬ 
tronic art, A few of the high-lights of 
last month’s developments are given: 

The Beil Telephone Labs, announced 
a new tube, a dual pentode for ultra¬ 
high-frequency amplification and oscil¬ 
lation, which will greatly aid transmis¬ 
sion on the “television” frequencies. 

Pope Pius XI made known that a tele¬ 
vision transmitter would be erected soon 
in the Vatican to enable the world to sec 
important functions of the Papal State, 
The Radio Center in Moscow reported 
that plans had been completed to build 
a “Television Center” operating on 
ultra-short waves at 343 lines. 

The Japan Broadcasting Corp. in 
Tokyo will start construction on a $60,- 
000 television transmitter, according to 
a statement from Dr. K. Takayanagi, 
director of television research in Japan. 
It is planned to make a complete tele¬ 
vision coverage of the 1940 Olympics to 
be held in Tokyo:—Germany take note! 

The Telefunken Co. was able, by 
means of a new tube, to demonstrate 
television pictures projected on a wall 
3 X ft. last month. The new tube is 
very small, flat on the end and has an 
aperture of 2 x 2V* ins.; the accelerat¬ 
ing voltage is 20,000. 


ROUND TWO? 
ASCAP vs. WARNER 

O NLY 2 short months 
ago, the Warner Broth¬ 
ers music publishing 
subsidiaries decided to 'fl)ury the 
hatchet” with the Society of Composers, 
Authors and Music Publishers, in their 
fight over royalties received. 

Evidently the peace was short-lived 
though, for as soon as Warner Bros, 
received their first check for royalties 
under the reinstated agreement, they 
set up a howl in the form of a stinging 
letter printed in Variety, The fight is on! 

And almost coincidentally with War¬ 
ner’s threat to go to court, if necessary, 
came an announcement from the Co¬ 
lumbia Broadcasting System that they 
have hired 6 American composers to 
write music specifically for the air. 
While no reference was made to the 
copyright fight, it is evident that CBS 
is not going to be caught napping as 
they were at the end of 1935 when the 
first fight started! 

NEW YORK 
WORLD’S FAIR 1939 

A ccording to informa¬ 
tion released last month 
by the authorities in 
charge of planning the gigantic World’s 
Fair which will be shown in New York 
in 1939, radio and the electronic art 
will play an outstanding part in making 
this huge undertaking a success. 

Not only will there be a section de¬ 
voted entirely to the subject of com¬ 
munication in all its forms but many 
of the scientific and commercial exhibits 
themselves will function by reason of 
their vacuum tubes, photocells, etc. 

And to further insure that radio and 
allied arts arc given their share of the 
display, 2 men, high in the ranks of 
executives in the radio and communica¬ 
tion fields are already linked to the Fair 
as members of the financial and design 
boards. These men are: David Sarnoff, 
President of RCA; and, Walter S. 
Gifford, President of A,T,&T, 



Dr, Lang« with his photofikctric spectro-photometer 
—on« of many PE, devalopmants. 


DR. BRUNO LANGE 
VISITS U.S. 

D r. BRUNO LANGE, an 
eminent physicist and 
member of the Kaiser 
Wilhelm Institute in Berlin, who de¬ 
veloped the much publicized experiment 
of transforming energy from the Sun 
directly into electricity by means of 
cuprous-oxide cells, away back in 1926, 
visited the U. S. last month to conduct 
a lecture tour. 

By using multiple cuprous-oxide cells, 
Dr. Lange was able to turn small motors 
and light electric bulbs directly from 
the rays of the Sun. 

RADIO-THE PIED 
PIPER IN REVERSE 

T he editor of World 
Radio, organ of the 
British Broadcasting 
Corp., told a story of a modern Pied 
Piper, in reverse—last month. We 
quote: 

”A correspondent in Denmark tells 
me of a farmer in that country whose 
farm has been plagued by rats. He man¬ 
aged to get rid of these annoying ani¬ 
mals in a novel manner. He conceived 
the idea of trying the effect of broadcast 
music on the animals. He had loud¬ 
speakers installed in the barns and 
stables and kept them going regularly. 
After a few days the rats disappeared. 
The farmer said he believed the cham¬ 
ber music proved to be the last straw.” 



Photo of a model of the $125.000,000-Fair grounds (covering over 1,200 acres) with the Communications Building, which will house all the radio displays, circled. 
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IN REVIEW 


Radio is now such a vast and diversified art !t becomes nec¬ 
essary to make a general survey of important monthly de¬ 
velopments. RADIO-CRAFT analyzes these developments 
and presents a review of those items which interest all. 


CBS TO HAVE 
NEW HOME 

I N 1039—the year of New 
York’s World Fair—the 
Columbia B roadcasting 
System will erect on Park Avenue be¬ 
tween 58th and 50th Streets, New York, 
a new landmark, according to an official 
statement last month. 

This building—which will be designed 
exclusively for the complete operation 
of a radio network—will house all the 
terminal equipment of this nation-wide 
broadcast system. 

According to the statement from CBS, 
this radio headquarters will contain 
every improvement of the last 3 years 
and every invention of the next 3 years 
(televisiov^ perhaps?). 

THE BOWDOIN- 
KENT’S ISLAND 
EXPEDITION 

T he expedition of the ship 
Scientist to Kent’s Island 
in the Bay of Fundy 
which we announced several months ago 
was completed, last month. 

In general, the voyage was a success, 
as the meteorological station was set up 
on the island—serious magnetic dis¬ 
turbances which present a source of 
danger to navigation in the bay were 
investigated, until bad weather prevent¬ 
ed a completion of the study—many 
feathered visitors to the Island were 
“banded” for later identification—and 
many field tasks in which the 5-meter 
portable radio equipment proved ex¬ 
tremely valuable were undertaken. 

Due to the excessive humidity which 
at times was as high as 90 per cent, 
some of the scientific instruments taken 
along were rendered useless. The Sci¬ 
entist often had to rely entirely on radio 
communication to find its way back to 
the Island through the fog, thus proving 
the elfectiveness of radio for such pur¬ 
poses. 

Two men were left on the Island to 
care for the observatory which is under 
the direction of the Harvard Mete¬ 
orological Observatory. 



The shorf.wave equipment on the “Scientist." This 
equipment was often the sole contact with the 
outer world. 


F.C.C. RADIO SET 
STATISTICS 

A REPORT received last 
month from the Federal 
Communications C o ni- 
mission contained some interesting in¬ 
formation for radio men in general. 

In brief the report states that more 
than V4 of all the radio sets now in use 
in the U. S, are G years or more old, 
while only about 4 out of every 100 were 
made last year. Of the sets in use, 2/3 
have 5 to 7 tubes, % have 8 or more 
tubes while only G out of every 100 have 
4 or less. 

STOREKEEPER 
ARRESTED FOR 
TURNING-OFF RADIO 

B ecause he tumed-off 

the radio receiver in his 
coffee shop during a 
speech by Chancellor Adolf Hitler, 
Ludwig Schopp a baker of Stuttgart. 
Germany was deprived of his trades¬ 
man’s license and placed under arrest, 
one day last month! 

Subsequently, various charges were 
brought against the baker by the secret 
police, according to news reports. 

The New York Times published an 
item last month which read as follows: 
“The Hitler Youth organization, by ar¬ 
rangement reached with a broadcasting 
chain in the United States, will conduct 
a series of broadcasts for American 
youth this winter. The radio chain will 
organize an exchange of youth broad¬ 
casts between America and Germany. 

“The arrangement was made by 
Superior District Commander Cerff, 
who visited the United States as the 
Reich’s Deputy Youth Radio Director 
to study American radio methods of 
appealing to adolescent audiences. 

“Whether special programs of an un¬ 
usual type are to be worked out here for 
the American chain’s youthful audience 
has not been announced.” 

Queries at the chief broadcasting 
companies revealed that they know 
nothing about such arrangements. 



Two members of the Bowdoin expedition using a 
S-meter transceiver to communicate with the ship 
"Scientist." 



Russian children listening to their lessons on the 
"phone" teacher unit. 


RADIO-THE 
DX PREXY 

R adio has been suggest¬ 
ed as a desirable educa¬ 
tion medium from time 
to time and, in fact, is used to some 
extent for this purpose in the United 
States and in some other countries. 

However, news came to us last month 
that in the remote parts of U.S.S.R,— 
and in Siberia—a similar system is be¬ 
ing used as the entire means of educat¬ 
ing children. The lessons are sent over 
telephone lines to the various outlying 
districts and small vacuum tube ampli¬ 
fiers and loudspeakers are used to in¬ 
crease the volume of the lecturers’ 
voices so that groups of children can 
hear. 

The children gather in the village 
meeting hall or similar place where the 
equipment has been installed. This pro¬ 
vides the necessary planned educational 
program without the cost and difficulty 
of maintaining teaching forces in these 
remote villages which often have but a 
few children. 

WJZ TOWER 
BURNS WORKMEN 

A n interesting ease of 
absorption of power in a 
resonant circuit oc¬ 
curred, last month, in erecting the new 
G40-ft, antenna tower for station WJZ 
at Bound Brook. X. J, 

The new antenna tower which is 
located near the old one will be a 3- 
cornered affair, the entire weight rest¬ 
ing on a single porcelain insulator. As 
the steel sections were added, the struc¬ 
ture approached nearer and nearer in 
resonance to the frequency of the sta¬ 
tion. As a result, the transmitting char¬ 
acteristics of the station were being 
seriously affected, and what is even 
(Continued on page 423) 
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ULTRA-ULTRA-MICROWAVE "RADIO" 

OF THE FUTURE 

The "black gap," referred to by a well- 
known scientist, in describing those extreme¬ 
ly high frequencies about which we know so 
little at present, threatens soon to become 
one of the most important bands of radio 
communication, if the premises set forth by 
the author prove to be true. The methods 
described are, of course, products of the 
imagination, but .... 

W. E. SHRAGE 




COVER 

PLATE 


HORN 
Shaped 
REFvFCTiHG 


CAbLf TO 
APAP T^'^-K ^ 
ANO 

RECEIVER 


meLE Cf glass 
USFO TO TiJNF TmE 
,PECr iVER 


PHOTO’ 

SENSITIVE 

LAVER 


SECT,ON 


Through 


A SINGLE 


E LED PON 


C'EcnvTp 


CELL 


VULT^“ 




GLASS 

ENVELOPE 


anode 

Tr CATCH 
LLECTRCNS 


ELECTRONS 


CONTROL 


UNIT 


LOUD- 

SPEAKER 


CONC/V t 
MULTt- 
CtLU 
PECEIVLR 


CAdLE tiC/ 


MCL 1 .OW POST 


POCF 


Fig. A, The waves will be "detected" without ordinary tubes. 
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I T IS common kno\vledj?e that radio waves, like those of 
light, are electro magnetic in nature. Expressed in the 
language of the man in the street, this means that both 
consist of electric particles. The only difference between 
them is the number of “wave-movements*' per second execut¬ 
ed by the “electric particles.” Or as a technician would 
express it: the only difference between these two kinds of 
waves is in their fretiuency. 

What this relation actually involves will become more 
impressive later, when we learn more about the electro¬ 
magnetic wave-spectrum, and when we consider the fact that 
radio (or, as the scientists call them, Hertzian) waves go 
down to a wavelength of about 0,01-centimeter (4/1,000 
of an inch). 

ULTRA MICROWAVES 

Nobody, as yet, has been able to generate radio waves of 
such an extremely short wavelength (or, at least, not in 
considerable quantities), but there is no doubt that, in the 
future, someone will surprise us with the news that he has 
found a method to construct a transmitter which can gen¬ 
erate these Ultra-Microwaves—as w*e shall call them, since 
there is as yet no official name given to them. 

A very good indication that many scientists around the 
globe are paying attention to these very short waves lies 
in the fact that our daily papers have so often had rumors of 
that bugaboo of man—the so-called “Mystery Rays.** Ac¬ 
cording to these reports, this “secret brain-child” of science 
is undergoing intense vtscarch in one or another well-known 
laboratory; but the explanatory stories told by some papers 
are of quite frightful nature. 

Inquiries at the laboratories, mentioned in these “baloney” 
articles, natui*ally provoke stern denials in each case. How¬ 
ever, they do not change a bit the real situation, despite the 
fact that these sensational stories are written by reporters 
who do not know what it*s all about. But, since the things 
they write about are mysterivn to them, these pseudo-science- 
writers speak and write about “mystery” rays. Science, how¬ 
ever, does not know and does not like “mysteries,” Science 
knows only of known and unknown facts and, naturally. 


makes an effort to tind out more about the latter. 

The real story about these so-called “mystery rays” is 
the fact that the laljoratories mentioned in the sensational 
articles are either occui)ied in learning more about the crea¬ 
tion and application of very short radio waves, down to 
0,01-centimeter or “cm,” (see Fig, 1); or they are investigat¬ 
ing the wave-range between 0.01-cm. (Hertzian waves) and 
0.00008-cm, (red or low-frequency end of the spectrum of 
visible light rays) of which little is so far known. (The 
dimension 0,00008-cm, is, as Fig, 2 shows, a tiny part of an 
inch, or exactly 1/31,777-in.) 

Despite the fact that 1/31,777-in. is not much to talk about, 
let's take a chance, and look into the wave-range, even below 
0.00008-cm. At first it may seem unlKdievable to some read¬ 
ers; but all of us are very well acquainted with this wave- 
range, and what's more, wc knoiv it very ire// down to 
0.00004-cm. wavelength! But this is not all. Each of us 
is endowed at birth with means to receive these tremendously 
tiny ultra-ultra-microwaves!! The story of this means is not 
without a tragical note, for, if friends of ours have trouble 
with their “receiver” we say: “What a pity, he (or she) is 
blimV Or in case distortion occurs in their “reception,” 
we call them “near-sighted,” or “far-sighted,” color-blind, 
etc. One does not need to be a scientist to know that this 
wave-range between 0.00008- and 0.00004-cm. is the one of 
visible lightf as represented in Fig. 1; note, however, that 
the frequency limits used in this illustration are not at all 
arbitrary ones, in fact, may even overlap. 

GOVERNMENTS ARE BACKING RESEARCH 

Our discussion has shown us, so far, that we know ap- * 
proxiniately what to expect in the wave-range of the shortest 
of the radio waves, down to 0.01-cm. We all are quite fam¬ 
iliar with the very much shorter waves of the visible spec¬ 
trum, as we have seen. But we do not know very much 
about that portion of the wave spectrum between the short¬ 
est radio waves (0.01-cm.) and the visible light waves. 

As we mentioned before, science does not know much about 
this space or gap—at least, not from the point of radio 
communication—but there is plenty of research going on in 
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various parts of the plo!)e to find out more about it. 

And. what is, perhaps, most interesting is the fact that 
man^^ of these laboratoi ies are owned hy governments which 
are pleased to give scientists “with promising ideas” a room 
in their research institutes (of course, a room with hermeti* 
tally closed doors). The reasons for this great interest are 
the armies and navies which hope to find in this unknown 
realm of the wave spectrum something which will make a 
future war more terrible and creepy. 

THE FIGHT ABOUT THE “BLACK GAP" 

So far European “science sponsors” have been heavily 
disappointed, because there seems to be nothing in this gap 
“full of darkness” which can be used to give war machines 
more power to destroy. The European scientists, too, had 
disappointments of their own. They followed their com¬ 
mercial instincts, instead of considering their scientific 
eminence, and, in the hope of someday finding something in 
this unknown part of the wave spectrum which could be sold 
eventually to munitions makers, etc., did not publish the 
results of their research. 

In the meantime, American scientists, concerned in this 
“black gap” only for its scientific interest, have not only 
published all the facts they found, but also have blocked the 
way to the patent office for many of the European inventors 
and scientists by applying, themselves, for the patents in 
question! 

This happened about a year ago. Since then, European 
scientists have been very busy in their scientific publications 
“telling the world” they did everything long before America 
even thought of these things! But that’s their own trouble. 
The interesting points in this fight for fame are, so far as 
we are concerned, the facts unveiled. 

THE PHOTOCELL---THE STARTING POINT 

As we mentioned before, light waves and radio waves are 
one and the same thing, but only different in the number 
of wave-movements executed per second, and their wave¬ 
lengths. The elementary proof that this is true is found in 
the photoelectric cell. Experiments with these cells have 
indicated that an electron emission can be obtained by direct¬ 
ing a light beam, as shown in Fig. 3, upon the photo-sensitive 
layer of a photocell. 

The photoelectric cell is, therefore, (to speak in terms of 
radio technique) nothing !)ut a converter, so to speak, some¬ 
what akin to the mixer-oscillator stage of the usual supei het. 
Now*, let us look a little closer into the similarities of these 
devices. 

The (combined) mixer-and-oscillator stage of the u.sual 


suporhet. converts an incoming signal of radio frequency 
(R.F.) into a signal of intermediate (lower) frequency 
(I.F.). The signal remains the same, but the “form of 
propagation” changes. About the same thing happens when 
we change from an express train into a slowly-moving local 
train. A somewhat similar action happens in a photoelectric 
cell. A light beam (i.e., an impulse of an extremely high 
frequency) is converted into a direct-current impulse 
(change of “speed,” but signal characteristics remain the 
same). 

This complex conversion happens because the thin chemi¬ 
cal layer of a photoelectric cell acts not only as a converter, 
but also as the 2nd-detector, and all by means of a tiny 
bit of caesium oxide. By mixing this alkali with other chemi¬ 
cals it was possible to extend the sensitivity of the photocell 
far into the wave-range of the infra-red rays. 

Later on someone found out that the photoelectric effect 
can also be obtained when the light beam is thrown, not in 
the “regular manner” (directly onto the front of the photo¬ 
cell, as in Fig. A) but also upon the opposite side (as shown 
in Fig, 4) if only the photo-sensitive layer is made thin 
enough to he translucent. 

Another important step was taken following an idea, first 
conceived hy Dr. Zworykin of RCA; namely', to shoot the 
electrons which were obtained from a photoelectric cell (with 
a translucent photo-sensitive layer) directly upon a fluores¬ 
cent screen (see Fig. C). How such a fluorescent screen 
operates is well known from the cathode-ray tube, where an 
electron beam falling upon the fluorescent screen causes an 
effect which is referred to as a fluorescent light. This design 
of Dr. Zworykin’s may be called an impressive triumph of 
modern science over nature’s secrets, because he made it 
possible to receive invisible “light” in the form of infra-red 
light and convert it into visible light. This invention, when 
applied in the realm of shipping and the navy, means that 
it is now possible to see through fog, because infra-red 
light is not so readily absorbed by fog. 

A NEW KIND OF RECEIVER 

But this is not all that makes Dr. Zworykin’s invention so 
important; he has also opened a way by which the enormous 
number of frequencies in the famous “black-gap” can be 
used for communication, especially for television transmis¬ 
sion. 

To understand the full importance of the new device 
for future radio communication, let’s look again at Dr. 
Zworykin’s wonder-tube, and compare it with a radio 
receiver of usual design. This comparison will give us an 
(Continued on page 421) 



Fig. 2. The comparison of centimeter and inch. 



Fiq. 3. The principle of the photcolectrlc cell using 
a reflecting cathode, and an anode rod. 
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Fig. 4. A photocell having a translucent cathode 
which permits light to "pass through." 
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NEW DEVELOPMENTS IN 

SHORT-WAVE RADIO 
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S.-W. MOTOR¬ 
CYCLE POLICE 

^OU see illustrated, below the newest in 
" radio-equipped motorcycles (a bicycle of 
course may be similarly equipped) for the 
minions of the Law. This is the "1937'* set-up; 
but what will "1938" offer? In many parts of 
the United States large areas are policed ex¬ 


RAOlO 

RECEWER 


SPEAKER 


ANTENNA 

\n 


clusively by motorcycle policemen who, in an 
emergency, whiz from place to place in al¬ 
most nothing flatl A few seconds saved may 
mean apprehension, for, TIME is crime's great¬ 
est foe! A practical 2-WAY RADIO SYSTEM, 
such as RADIO-CRAFT'S artist has shown. In 
colors, on the cover of this issue is to be de¬ 
sired as a means of almost instantly receiving 
AND TRANSMITTING vital police data. An 
ultra-short wave "transceiver" (2-way radio 
set), with a micro¬ 
phone that operates 
reversibly as a loud* 
speaker (see Novem¬ 
ber RADIO-CRAFT, 
pg. 272), is depicted. 
This magazine pre¬ 
dicts that soon, per¬ 
haps by this time next 
year, some such set-up 
will be in operation; 
just as, throughout the 
country, 2-way "radio 
prowl cars" are now 
In jise. It is Impossible 
to stress too greatly 
the importance of 2- 
way radio equipment 
as a means of main¬ 
taining Immediate and 
continuous contact be¬ 
tween police agencies. 



TRAIN S.-W. RADIO 

FRANCE now has short-wave transmitting and 
receiving equipment installed on trains in 
service between Rouen and Paris. As shown, 
above, a doublet antenna system Is installed 
on the locomotive. The system was instituted 
as a means of affording communication, almost 
instantly, between train crew and signal sta¬ 
tions nearby but beyond sight or sound. It's 
said to be working perfectly. Although such 
communication facilities may be desirable on 
passenger trains, the major merit of the present 
set-up is In freight service. 



NEW HIGH-INTENSITY 
CATHODE-RAY TUBE EFFECTS 

TELEVISION THEATRE 

iiiiiiiimiiiiJiiiiiiimjiiJiiiiiiiiiiiiiiiiJiiiiiiiirtNMiijmiiiiiiiimiiiiiiimiMiiiiimiiiiiiHiimiiiiiiiiiiiiiuiiiinimiiiiiiiiiiiiiiiiiiimiitiMMiiiiiiiimiiiiiHiiimiiitimi^^^ 


DERLIN (Germany) movie theatres plan to present, as an Intermis¬ 
sion novelty, televised news events in screen size. An en* 
tirely new design in cathode-ray tubes has made this possible. The 
Telefunken Co. has accomplished the seeming impossibility in produc¬ 
ing a cathode-ray tube (shown at upper left) that, with 20,000 volts, 
is so intensely bright it cannot be observed, at the flattened end. 
without injury to one's eyes; and permits enlargement through the 
usual lens system to a screen size of 3 x 4 ft. Previously, too, cathode- 


ray tubes were curved on the end to withstand the several tons 
(total) pressure exerted by the outside air. As this curvature was a 
serious source of aberration in projection-type television, a new glass, 
developed In the United States, Is used; and ground absolutely flatl 
Front and rear views of the theatre unit appear below. 

The new "high-intensity** type cathode-ray tube that makes this '*tele- 
vision theatre'* possible, with definition of better than 400 lines, if 
desired. Is shown In hand (left), and housed (right). 
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NEW TUBES 

FOR THE NEW YEAR 

A new metal cathode-ray tube, a critical-distance tube, and 
several high-frequency types for transmitting and receiving. 

J. H. GREEN 

tlllimilItlllltlll1limil1IIimHII1IIIIIII11I1IttI1II1lMIIIIIIIIIIIII1IIIIIIIIIIIIUHIIIIIIIIIIIIMM .. 


W ITHIN the* past month several 
new and unusually interesting 
tubes, both for short-wave en¬ 
thusiasts, experimenters, Service 
Men and radio men in general, have 
made their appearance on the American 
and European markets. 

The “l-in.” !H;? “Metar* Cathode- 
Ray Tube. First, there is the new RCA 
octal-base ‘^metal” cathode-ray tube, 
housed in a tubular metal shell of the 
type used for the dLG tube, but having 
a convex glass end hermetically sealed 
to the metal. This tiny replica of the 
large tubes is shown full-tiiz** 

in Fig. A; it will find many unusual and 
interesting applications. 

For example, because of its small size 
and low voltage requirements, it can be 
incorporated in portable service instru¬ 
ments so that “visual alignment** will 
be possible “on the job** as well as in the 
service lab. Then, the tube can be used 
as a sort of “super**-tuning indicatoi* 



Fig. C. Th* W.E. 31^ 0.4-nT*t«r, basakss triode. 


tube, which will be infinitely more effec¬ 
tive than the previous cathode-ray indi¬ 
cator tubes. By adding a suitable lens, 
the 1-in. image can be enlarged so that 
this “metal** cathode-ray tube can be 
used for all the voltage, current, wave¬ 
form, phase displacement and other ap¬ 
plications of its larger 3-in., 5-in. and 
0-in. brothers (on a diminuitive scale, 
of course). 

The characteristics of the new 1-in, 
cathode-ray tube, to be known as the 
type 013. are listed below. 


913 Characteristics 

Hiviii-r V.iltJi^re lA.C. or I),C.) fi.S 
Ih-atcr Currt’nt .(i 

F’liiorcsfcnt Sfn*fn Material rhos|>hui' 
Uirert I n It* re tec t rode Capacity: 

Control Klectrode to all other 


V. 

A. 

Xn. 1 


KW'ctrofles 

10.3 max. mmf. 

Deflectinrr Plato Di to 



Deflectinir Plate Dj 

,3.-55 max. mmf. 

DeflfH-tinp Plate Da 



to Deflwtin^r Plate Di 

4,25 max, mmf. 

Hiirh-Voltage Klertrode 
lAnodeNo. 2) V. 

Kiicuiiing Klectrode 

500 max. 

V. 

(Anode No. 1) V. 

125 max. 

V. 

Control Electrode (Ctrid) V. 

Never positive 

Crid Voltage for Current Cut-ofT -,'»0 approx. 
Peak Voltage between Anode No. 2 

V. 

and any Deflecting Plato 
KUioreficent Screen Input 

2,50 max. 

V. 

Po\ver/sn. cm. 

5 max, milli-W, 

Typical Ol»eration : 



Heater Voltage 

6.3 C.3 

V, 

No. 2 Anode Voltage 

250 500 

V. 

No, 1 Anode Voltage 
(trid Voltage 

4.5 90 

V. 


A(ljiiste<I to give suitable luminous spot 
Deflection Sensitivity 

Plates Di and D:; .15 ,07 mm per volt D.C, 
Plates^ Da and Di .21 .10 mm per volt D.C. 


CRITICAL-DISTANCE TUBE 
The Harries Tube. Next, there is the 
“Harries critical-distance tube" which 
has just been placed on the English 
market. This tube is a beam power tube 
of the tetrode type which accomplishes 
fCo7itimted on page 424) 
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Fig. I. The arrangement of elements in the 913. 
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ream action 
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Fig. 2. The action of the Harries beam tube. 



Fig. 3. Comparison of Harries' and pentode tubes. 



Fig. 6. Variable-mu, O.T-meter pentode "acorn.'* 
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I N THE preceding issue of Radio-Craft, an enumeration 
of several disadvantages inherent in all grid tubes, were 
discussed, to point the way to much-needed improvements 
in electronic amplifying devices. 

The new electronic principle described in the present 
article, and discussed in connection with gridless tubes, 
indicates the possibility of designing greatly-improved radio 
vacuum tubes without adhering to the conventional arrange¬ 
ment of electrodes. 

’‘GRID" TUBES FUNDAMENTALLY UNSOUND 

Contrary to popular belief, the standard **grid** tubes now 
available in the industry, although highly perfected, still 
have many objectionable features which cannot be corrected 
as long as grids are used, and which cannot be overcome 
by electrical circuit designs. 

The source of most of the difficulties now found in ther¬ 
mionic amplifiers is in the tubes themselves, and it seems 
more logical to produce new and better tubes, rather than 
to improve an old and inefficient electronic technique; even 
though it is now generally conceded that much is to be 
gained by attempts to “modernize” it. 

The average radio engineer, accustomed to think in terms 
of “grids,” is inclined to take grids for granted, or as almost 
indispensable; though a little thought on this subject, along 
new theoretical priuci})les, will disclose innumerable and 
important advantages derived by the total elimination of 
all grids! 

The great number of new electrical circuits possible with 
the new typo of “gridless” tubes (here illustrated in theory 
and practice) open up new fields for experimentation and 
invention, independent of the patent restrictions or technical 
limitations usually allied with well-known, well-developed 
standard tubes. 

THE DESIGN OF GRIDLESS TUBES 

One important feature of this invention is the complete 
elimination of the grids and their disadvantages. 

Another object of the principle disclosed in these illustra¬ 
tions and data that follow, and the novel combinations of 
new electrodes in the devices, is to provide new types of 
vacuum-tube designs for a wider range of applications and, 
generally, greater usefulness than the now well-known 
vacuum tubes using a number of solenoid wire grids, or 
their perforated equivalent, concentrically positioned around 
a heated cathode emitting electrons. 

Referring to the drawings. Fig. A shows a new type of 
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GRIDLESS VS. 

Ever since the grid element was first incorporated 
in a vacuum tube it has been a dogma that all 
subsequent tubes be similarly constructed. The 
author points the way to a new era, in electron 
tube designs, in which the previously-discussed dis¬ 
advantages of a grid are eliminated by means of 
a "compressor." 

HENRI F. DALPAYRAT 

iiiiiiiiiriiiiiiniiiiiiiiiiiiiiiiiiriiiiiiiiiniiiiiiiiiirriiiiiHiiiiiiniiiriiiiiiiiiiiiiiiiiiminiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiii^ 

amplifying vacuum tube, or thermionic relay, with an 
evacuated envelope made of glass or metal (shown in this 
figure as glass) on a base having contact prongs connected 
within the tube to separate or similar electrodes. The cen¬ 
trally-located cathode sleeve is coated externally with rare- 
earth oxides and heated internally by a filament. Two plates 
in close proximity to the cathode are shown as “collectors,” 
and two wires (rods or hollow metal cylinders) placed in 
spaced parallel relations with the cathode and “collectors” 
are the “compressor bars,” within the anodes or plates, as 
shown sectionally in Fig. 1. 

The anodes may be separate plates, either electrically 
connected or insulated from each other, or formed of a single 
tubular plate having its facing surface plates stamped out, 
to decrease capacity coupling between the anode and col¬ 
lectors. 

Figure 1 (A, B and C) shows the arrangement of the tube 
electrodes mentioned, as seen endwise. The filament-heated, 
coated cathode is emitting electrons which are repelled 
by negatively-charged electrodes or compressor bars; thus 
forming 2 electron beams which are each attracted and 
collected by the positively-charged collectors; these have 
their positive potential regulated to be much lower than 
that of the anode plates. The voltage on the “collectors” is 
made small enough to allow the compression of the stream 
of electrons by the “compressors”; but also high enough to 
establish a constant electronic emission to the “collectors” or 
absorption electrodes. 

Figure lA shows how a high negative charge, applied on 
the compressors, directs all electrons towards the central 
portion of the surfaces of the collectors. The combined posi¬ 
tive charge of the collectors and negative charge of the 
compressors completely prevents any electrons from reaching 
the anodes. Note the width of the electron beams, spreading 
over the surfaces of the collectors, in Fig. lA; while Fig. IB 
shows how these electron beams spread in cross-sectional 
areas, and impinge upon a larger portion of the collector 
surfaces when the negative charge of the “compressors” 
is decreased. 

Figure 1C shows how a further decrease in negative poten¬ 
tial of the compressors, or even the application of a positive 
charge on them, reduces the compression of the beams of 
cathode electrons, and allows them to spread over and beyond 



Fig. I. Approximate representation of gridless tube operation. 
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GRID TUBES 

By the simple expedient of arranging "compressor" ele¬ 
ments to control by electronic means the electron emission 
from cathode to anode, a radically new design in electron 
tubes Is effected. Coincidentally, many new and Important 
functions are made available; one of the most outstanding 
of these is automatic noise suppression; in this design, both 
the above- and below-signal-level interference voltages are 
counteracted. 

PART II 

i‘uiiiiiiiiiiiiiiiiiniaiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiitiiiiiiiiiiiiiiiii)iiiiiiiiiiiitiiiiiiiiiiiiiiiin 

the surfaces of the collectors; thus allowinj? electrons to 
reach the anode plates in the form of 4 electron beams. 
These beams vary in electronic density according: to the 
voltage variations applied on the compressors, which control 
the direction of the cathode electrons towards the collector 
plates, and vary the number of electrons either absorbed 
by these collectors or passing between the collectors and 
compressors to be received by the anodes. 


GRIDLESS-TUBE CIRCUITS 

Figure 2 shows how an individual A.V.C., per stage, can 
be obtained with the electron-beam compressor tube de¬ 
scribed above. In this I.F. (the same principle is applicable 
at R.F. or A.F.) amplifier, the signals are applied on the 
compressors, varying the electrons passing through to 
the anode. The D.C. potential applied on the col¬ 
lectors is obtained through a potentiometer R and 
a signal-load ohmic impedance (high resist 
anco) Rl. When the signal voltage varia¬ 
tions, or excessive noise impulses, rise 
above the A.V.C. signal level, the positive 
potential of the collectors is increased 
through capacity C. The positive voltage, 
increasing in these collectors, absorbs a 
greater number of electrons from the 
cathode: thus diverting electrons from the 
cathode to the anode streams, and decreas¬ 
ing automatically the amplification of the 
tube for only the excessive amplitudes, 
adjusted by the positive absorption potential 
obtained through R. 

The addition of regeneration to this circuit through a 
tickler coil T. connected in the anode circuit at point (X) 
can be advantageously utilized for greater sensitivity, im¬ 
proved selectivity, or larger power output, or accentuation 
of certain modulation frequencies; while the voltage-con¬ 
trolling functions, previously described, enable this circuit 
to provide stable and constant automatic regeneration, a 
feature unusually useful in short-wave reception. 

The foregoing described only a few possible applications, 
suck as individual (per stage) automatic volume control, 
automatic regeneration control, and a combination diode and 
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TIME 
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Fig. 2, Experimental circuit in analysis of gridless tube operation. 


Fig. B. Actual gridless tube in an experimental receiver. 

power output amplifier tube. Other circuits, such as auto¬ 
matic volume control and noise suppression controls, incor¬ 
porated in each stage of a receiver, in order to produce a 
practical ‘‘noiseless” or “static proof” receiver, will be 
described, exclusively and for the first time, in a future 
issue of Radh*Cr(tft, 

Referring again to the advantages of “gridless” tubes, 
and more particularly to the type invented by the writer 
and described in this article, a numlx?r of advantages will 
be given below. 


ADVANTAGES OF GRIDLESS TUBES 

It is one purpose of this invention to eliminate 
solenoid wire grids, and the method of passing elec¬ 
trons through spaces between wires, or slots, or 
small perforations in any controlling electrodes. 
Another purpose is to simplify the me¬ 
chanical construction and assembly of parts 
in tubes, while providing stronger, more 
rigid structures, and insuring the manu¬ 
facturing production of tubes having 
uniform characteristics. 

Still another purpose is to greatly de¬ 
crease interelectvode capacities, and to 
render practical these tubes for the faithful 
amplification of audible frequencies, or the 
amplification of very short waves, or the 
generation of constant oscillations, etc. 

The “gridless” design also provides a new vacuum 
tube, having inherent self-limiting amplification prop¬ 
erties, and/or self-selecting amplitude-selection properties, 
or automatic current or voltage stabilizing properties, in 
addition to their normally intended functions such as detec¬ 
tion, rectification, and/or amplification. 

There are many other important advantages to be obtained 
by applying the “gridless” principle of construction to tubes 
of all types. Some of these features are listed, numerically, 
as follows. 

(1) Combine, in a simple manner, several functions in 
one electronic device, without one function interfering with 
another. 

(2) Permit the manufacture of simple, inexpensive, 
small tubes, practical for short-wave operation, and capable 
of delivering (as working models have proven) stable, con¬ 
stant, undistorted and highly amplified current. 

(3) Provide new tube designs, especially applicable to 
power output-tube operation and capable of delivering 
relatively high undistorted power output, with a minimum 
of positive voltage applied on the main output anode. 

(4) Reduce or eliminate inU*rnal vacuum-tube noises, 
which are due to electronic bombardments upon electrodes, 
or to unwanted electronic reflections or uncontrollable 
electronic emissions. 

(5) The reduction, or the elimination, of currents in cer¬ 
tain electrodes, in order to minimize a type of output current 

on jKfgc 428) 
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Fig. A. The video channel of the set—under construction. 


T he subject of “constructing a television receiver” 
has, up to the present moment, been carefully set aside 
by the staff of Radio-Craff, in spite of the numerous 
requests which have been received from time to time 
from our readers who wish to play with this fascinating 
branch of radio. 

However, with the standardization of transmission char¬ 
acteristics by the RMA and the constant transmissions from 
the Empire State Building transmitter, the Philco station 
in Philadelphia, the transmissions of the Don Lee network 
on the West Coast and other stations in the United States, 
even though these transmissions are on an experimental 
basis, has at last brought the television art to a point where 
there is no really sound argument against experimental 
work by those who enjoy “putting them together and taking 
them apart.” 

To the contrary, the historical background of radio con¬ 
tains so many cases where amateurs and experimenters 
have made worthwhile di.scovcries and developments that 


HOW TO MAKE THE 

TELEVISION 

Although television sight and sound transmis¬ 
sion is now being conducted on an experi¬ 
mental basis it is only a matter of a short 
time until these transmissions are made 
available to the general public. In order to 
acquaint the proficient experimenter with 
the fundamentals of cathode-ray television 
design and construction, RADIO-CRAFT 
here offers an up-to-date instrument (parts 
cost not over $100!), developed under the 
direction of Mr, C. W. Palmer. Images are 
not green-and-black but white-and-blackl 

PART I 

niiiiiiiiiiiiiiiiiiHiiiniMmiitrtittrMMiitMiMtiitiiHimiHHiinHiHiiilirtiiiMiHiiiiiiiiiMiiimuiiiiMiiiiiuiiiuiiHiiiiMMiiiim 

it is high time that those men were given a little encourage¬ 
ment in the form of instructions for making one type of 
experimental receiver which can he used as a basis for 
experimental work. 

In designing this Radio-Craft 1937 Televi.sion Receiver, 
no pretense was made at making “the ultimate” receiver. 
On the contrary, there is so little practical data available 
from which to work that the design was actually started 
from “scratch” and for this reason there are, perhaps, many 
parts of the set which can and will be improved as time 
goes on. 

THE DESIGN 

Let us consider for a moment the subject of designing a 
television receiver which can be duplicated by “advanced 
experimenters” from parts readily available on the market 
from stores and mail-order house.s. It will be noticed that 
we stress the point advanced expeHnienters —since the 
cathode-ray television receiver uses of necessity high vol- 



Flg. I. Th« schematic of the video channel—the positions marked A, B, and C will be picked up in succeeding parts of the description. 
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RADIO-CRAFT—1937 

RECEIVER 

RMA RECOMMENDATIONS TO THE RCC 
The Federal Communicafions Commission has been so 
deluged wifh inquiries and requests for television station 
licenses that it has become necessary to conduct an inquiry 
into the possibilities of allocating channels for this purpose. 
Therefore, a group of engineers representing the major 
television interests in the U.S. under the direction of the 
Radio Manufacturers' Association has recently submitted 
a list of recommended "standards" satisfactory to these 
interests, so that a single set of characteristics may be used 
for all transmissions. Their recommendations will be found 
In the article, below; (their cooperation is to be com- 
mended). 

The committee was composed of Messrs, F. J. Bingley— 
Philco; R. B, Dome—G. E.; E. W. Engstrom—RCA; P, T. 
Farnsworth—Farnsworth Telev.; R. D. Kell—RCA; H. M, 
Lewis—Hazeltine Corp.; A, F. Murray—Philco; F. J, Som¬ 
mers—Farnsworth; C. B. Jolliffe—RCA. 

jiiiniiiniiiMiiMiiniiiiiiinnniiiiiiiiniiniiiiniiiiiiiiiiniiiiiiiiiiiiiiniiiiiiiinimMmniininiiiiiiiiiiiiiiiiiiiiiitiiiitiiititiiiii 

tages for the accelerating electrodes the receiver is no 
plaything for an inexperienced person. Do not let us scare 
you off by this emphasis, though, for the voltages are no 
higher than those used in the Service Man's oscilloscope 
which is being used, safely, by many hundreds of Service 
Men and technicians daily. 

The receiver which we are going to describe is made from 
parts which are noiv available. This limits the scope of the 
set, to some extent, of course, for special parts, such as tubes, 
etc., would without doubt permit larger, clearer images to 
be obtained. 

And there is another important point which must be 
considered:—that is cost. One of the factors w’^hich con¬ 
trolled the design of this set more than any other was the 
cost of material. Most experimenters have limited funds 
with which to build such a set, especially since it is an experi¬ 
mental unit and not the usual cut and dry assembling of a 
broadcast set which is sure to work well if it is carefully 
assembled. 



Fig. B. The top of the chassis showing the parts layout. 


Therefore, set about $100 as the price of the parts 
and worked around this figure. Instead of using some 35 
tubes as found in the experimental models made by some 
of the leading companies in their work, the number of tubes 
was reduced to a minimum consistent with satisfactory 
results. It must be remembered also that the frequencies 
at which television signals are being transmitted, at present, 
are quasi-optical in their characteristics. In other words, 
they can not be picked up over great distances, with suf¬ 
ficient strength to produce satisfactory images in a re¬ 
ceiver. This means that those experimenters who are more 
than a few (some 20 or 30) miles from one of the experi¬ 
mental television stations must wait until the art has pro¬ 
gressed to such an extent that they are living in the ‘‘service 
area” of a station (not yet built). 

Our receiver has been designed particularly for reception 
of the transmissions from the Empire State Building—but 
where characteristics differ, the set is sufficiently flexible 
(Continued ow page 426) 




Fig. C. The under side of the chassis showing wiring. 
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Fig* A. The panel of the converter with controls indicated. 


M any receivers still in service today are either **tuned 
R.F.” jobs, or “superhets.'' covering only the major 
broadcast band. For many reasons, their owners are 
unwilling to turn in these receivers for multi-range 
sets of more advanced design. 

Some of these receivers can by no stretch of the imagina¬ 
tion be considered efficient—and their obsolescence or gen¬ 
eral cheapness prohibits anything more than minor repairs, 
let alone such a refinement as adaptation to all-wave service. 
Others—even some of the old-timers with 26s in the R.F. 
stages—are doing an excellent job of broadcast reception 
and well worth both thorough overhauling and the eost of 
a converter which will extend the tuning range down to at 
least 19 meters. 

A practical converter for such service should have the 
following features: 

(1) Low first cost—properly proportioned to the value 
of the ^‘average” single-band receiver in use and that of the 
average new all-wave set of medium cost and good efficiency. 

(2) Small size. 

(3) Self-contained power, so that it may be used with any 
receiver. 

(4) Universal design, so that a single band, or selected 
groups of bands, may be covered. 

(5) Inherent I.F. amplification, to give effective service 
with receivers having low selectivity and sensitivity. 

(6) Adequate image-frequency discrimination. 

(7) Highest possible R.F. efficiency and signal-to-noise 
ratio, with a minimum of tuned input circuits. 

The instrument described herein has these 7 required 
features and offers a basic design which will support such 
further refinements as the builder may wish to add. 


A SIMPLIFIED 

FOR SHORT-WAVE 

A complete, step-by-step description of the 
construction of an A.C.-D.C. S.-W. con¬ 
verter of modern design for use with a 
broadcast receiver. 

RAYMOND P. ADAMS 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiMiiiiiiiiiiii^ .. 

GENERAL DESCRIPTION 

The Simplified Converter is A.C.-D.C.-operated, and has 
a 6K7 stage of LF., tuned to the low-frequency end of the 
broadcast band. It employs separate high-frequency mixer 
and oscillator tubes, for highest possible conductance and 
a minimum of off-alignment oscillator swing with detector 
tuning. It obtains best possible signal-to-noise and signal- 
to-image ratios by using detector regeneration —the only 
effective substitute for a costly, hard-to-build tuned-R.F. 
stage; and makes use of a 3-gang, 6-pole switch for band 
switching. A miniature ^^minute-hand” dial affords the 
same tuning and logging conveniences found on expensive 
all-wave receivers; and controls permit both peak adjust¬ 
ment at all frequencies and a shift from broadcast to S.-W. 
operation without trouble. 

The photographs show only one (general coverage) set 
of coils, all others having been removed for a clear view 
of the various components. This coil sot, by the way, has 
the widest possible coverage (from approximately 19 to 
approximately 60 meters—depending upon the adjustment 
of the oscillator trimmer) and suggests the construction 
of a converter for a single high-frequency band, requiring 
no costly band switch. Shielding between coils has also been 
removed, simply to reveal points of physical construction— 
not to imply that such shielding may be eliminated (See 
Fig. C.). 

THE CIRCUIT 

Detector Stage. The detector is a 6L7, conventionally con¬ 
nected, but with its cathode-return through the usual resis¬ 
tor-filter condenser combination to a tap on the detector 
coil, rather than to ground. The screen-grid, carefully 
filtered, is tied to the center arm of a 40,000-ohm potenti¬ 
ometer across the power supply, which serves as regenera¬ 
tion or input sensitivity control. The cathode tap on the 
coil is so placed that, with the control adjusted for maximum 
sensitivity (maximum screen-voltage slightly less than the 
measured *'B + ”) full regeneration is had without detector- 
circuit oscillation. 

Oscillator. The oscillator is a 6C5, wired in an electron- 



Fig. I. The schematic circuit of the complete unit. The details for making the coils will be found in Part 11 in a forthcoming issue. 
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CONVERTER 

RADIO BEGINNERS 

Those who own broadcast receivers which do not have 
facilities tor tunIng-in the programs on the short-wave 
bands will find this add-on unit to be exceptionally quiet 
and efficient. Complete constructional details are given. 

PART I 

miinniiMttiiiiiiiinHiiiiiiiitiiiMtiiiiiiiiiiiiMMiiHiiiiMHiMiiiimiimiiiiniiiiiiiiiiiiiinMiiiiiiiniiiiniiiiiiniMHiiiiiiiiiiiiii 

coupled circuit for maximum stability with feed-back 
through the cathode tap, worked out properly for a fairly 
uniform oscillator voltage throughout the tuning range 
of each coil. 

Mixing. The oscillator voltage is fed through a small 
capacity to the injector, or No. 3 grid of the 6L7 detector; 
with a 50,000-ohm resistor, R5, connected as shown. 

Tuning. The variable condenser is a 2-gang affair with low 
minimum capacity, and trimmers removed; although they 
may be retained for high-frequency alignment where the 
converter uses but one set of coils. The maximum capacity 
may be anything from 360 to 420 mmf. Endeavor to obtain 
a condenser whose minimum capacity is not greater than 
12 mmf. 

The Dial. The dial is a vernier-adjustment, dual-pointer 
type; this type of control is a practical necessity, where wide 
coverage is to be expected, with a single set of coils. The 
converter uses a large tuning capacity, with high C/L ratio 
and extremely sharp tuning, over the low-frequency ranges 
of each coil in particular. A single-pointer dial may of course 
be used, but the type specified in the List of Parts permits 
wide spread at all frequencies and more exact logging. 

The I.F. Circuit. Most converters do not provide I.F. 
amplification; and thus neither work well with relatively 
inefficient broadcast receivers, nor lend themselves to easy 
and accurate adjustment. By employing a single stage of 
moderate gain, not only is the instrument described made 
adaptable to receivers of wide efficiency range, but its proper 
line-up with these various receivers is facilitated. The con¬ 
verter is built to work at an I.F. of approximately 560 kc. 
When attaching it, then, to any receiver, it is only necessary 
to set the receiver dial to 550 kilocycles to assure maximum 
overall performance. 

The Output. The converter is coupled to the receiver by 
matching the secondary of its output I.F. transformer to the 
high-impedance primary of the receiver’s antenna trans¬ 
former. This effects a minimum of transfer loss; especially 



Fig. 2. Dimensions of the chassis; and drilling layout. 



Fig. B. The rear of the chassis showing parts layout. 


if the secondary can be tuned to match, approximately, the 
antenna coil primary. Naturally, if the receiver has a low- 
impedance primary, it will be necessary to take turns otf 
the converter’s output transformer secondary until a fairly 
close match is secured. 

The Power Unit. This converter is A,C.-D.C. powered. The 
rectifier is a 25Z6, with its 2 plates in parallel and its 2 
cathodes similarly tied. Rectification is single-end (half¬ 
wave) and a humless D.C. output of approximately 135 V. 
may be expected if builders use the tubes, components, and 
values suggested. The raw A.C. from the 25Z6 is filtered 
by two 8-mf. 200-V. electrolytics and a single 400-ohm choke, 
these values doing a perfectly efficient job at the low cun*ent 
drain of the 3 tubes. 

Note the lead is NOT grounded to the chassis, and 

all returns are made to *‘B-” rather than to chassis; only 
the No. 1 terminals of the sockets, the shields, and the con¬ 
denser rotors are chassis-grounded. The R.F. connection 
between chassis and *‘B-” is made through bypass con¬ 
densers at the R.F. coils (grid-returns) to localize the com¬ 
plete high-frequency circuits, and at another point along the 
“B-” lead. 

Provisions for Change-over. A D.P.-D.T. switching ar¬ 
rangement permits changeover from broadcast to converter 
operation. The leads from switch to receiver and from output 
transformer to switch are shielded in low-capacity tubing. 
(The importance of the former lead should be noted; the 
(Continued on page 430) 



Fig. C. Underside of chassis. Note band Switch and colls. 
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SUN-SPOTS AND 
SHORT-WAVE RADIO 
FADE-OUTS 

Short-wave communication has been mys¬ 
teriously interrupted at intervals to the 
concern of all radio operators — a Mount 
Wilson Observatory associate tells why! 



Rocky Point trans-Atlantic telephona terminal—affected by fade-outs. 


D uring the last 15 years evidence has been accumulat¬ 
ing that there exists some general relation between 
radio-wave propagation and sun-spot activity. 

For example, it has been found that on the average the 
field strength of long-wave signals arriving from distant 
transmitters is closely correlated with the average number 
of sun-spots observed during the year! This does not mean, 
of course, that every time a large spot appears on the sun 
that long-wave signal strength increases; it simply means 
that the reception is generally better during years of maxi¬ 
mum sun-spot activity and worse when sun-spots are few 
and far between. But just recently evidence has turned up 
indicating that, in certain cases at least, sun-spot activity 
may have a direct effect on high-frequency radio transmis- 


R* S* RICHARDSONiMiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiimMiin^ 

sion by causing sudden fade-outs lasting from 15 minutes 
to 6 hours, depending upon the frequency. This effect should 
interest radio amateurs since it is confined entirely to high 
frequencies, and because they can do work of real scientific 
value by noting carefully the time of these fade-outs. So far 
as the writer is aware^ Radio-Craft is the first popular 
scientific magazine to call attention to this ujiusual pke^ 
vonienon, 

NATIONAL BUREAU OF STANDARDS 

The effect was first noticed by Dr. J. H. Dellinger of the 
National Bureau of Standards. Reports had come to him of 
a sudden and complete disappearance for about 15 minutes 
(“as if a fuse had blown ouU’) of all high-frequency radio 
transmission over the illuminated half of the globe on 
November 28, 1934, and March 20, May 12, July 6, and 
August 30 of 1935. He noticed that these dates are about 
54 days apart, except for the first two where the interval 
is nearly double 54 days. It occurred to him that the fade- 
(Conthiued on page 439) 



A receiver and "disturbancegraph" with workers being Instructed. 

^^^^ALLING ALL—brrpwheeezowie! Calling all cars. 

I Proceed to xhjkrlzooomwhoosh man reported 
blooooieee!*’ 

No, the police radio announcer wasn't “stewed" and 
neither is the writer. The foregoing paragraph is merely 
an effort to present a word picture of what happens when 
electrical interference disturbs radio reception. 

What causes a radio broadcast to turn suddenly from 
something intelligible into a blow-by-blow description of a 
feline battle royal is the object of a study of radio broad¬ 
casting and reception difficulties induced by electrical dis¬ 
turbances—man-made static—^which is being undertaken in 
Newark and Essex County, New Jersey. 

The project, financed jointly by the Federal Works 
Progress Administration and the City of Newark, is believed 
to be the first of its kind in the country. (This project is not 


WPA POLICE-RADIO 
"NOISE DETECTIVES" 

One of the very useful tasks of the WPA has 
been to track down and plot radio Inter¬ 
ference areas. 

A. W. VON STRUVEiiiiiiiiuniiiiiiiiniiiiiiMiiuiiiiiiMiiiiiiiiiiiiiiiiiiniuiiiii 

related in any way with the national anti-interference 
organization mentioned in the notation at the end of this 
article.— Editor) In the application for official approval of 
the project it was described as being designed “to detect 
electrical disturbances which interfere with police radio 
reception in Newark and Essex County." 

Employment for 45 men and 1 woman is provided by 
the project. The duties of the workers will be to prepare 
street maps for the location and intensity of disturbances. 
At present, the jobs include 30 field clerks, a file clerk, 4 
draftsmen, 2 typist-clerks, 2 radio repairmen, 2 junior 
engineers, 2 electrical engineers, a supervisor, a timekeeper, 
and an executive secretary (who is a woman). All the work¬ 
ers, qualified for the various positions, come from the relief 
rolls. They were required to be holders of Federal Communi¬ 
cations Commission radio operators' licenses, or in a few 
instances to be established as electrical engineers. 

Hiring of the office workers began in September. A staff 
of »*adio engineers and electmeians is being assembled as 
rapidly as men possessing the necessai'y qualifications can 
be interviewed. The project will continue 6 months. 

Field workers will be divided into 10 parties of 3 men 
each. Five parties will spend their time locating the center 
(Continued on page 434) 
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Many owners of all-wave receivers fail 
to obtain the maximum enjoyment from 
their sets because they do not know 
when or how to tune them on the “S.- 
W.** bands. Service Men will find this 
article of help In Instructing set owners 
and prospects. 


(CcHirtesy—Oosley Radio Corp,) 

HOW TO GET 

"lOHG DISTANCE" 

ON YOUR ALL-WAVE SET 




... 


M. HARVEY GERNSBACK 


iiiiiiiiiniiiuiiiiiitiiiitiiiiiiiiiiiiiiMtiiiiiiiiiiitiHitiiiiitiiiiimiHitmmniiiiiiiiuiiitm 


A GREAT MANY of the radio sets 
in use in the home today are so- 
called "Broadcast and Short- 
Wave" receivers. These sets gen¬ 
erally will cover all wave-bands from 
the regular broadcast band (550 to 200 
meters) to about 10 meters. Some re¬ 
ceivers of low price do not go below 19 
meters and some of the more elaborate 
ones will cover the bands down to 5 
meters. Still other receivers cover the 
regular broadcast band (200-550 
meters) and the short-wave bands from 
50 to 19 meters, completely skipping the 
hands from 200 to 50 meters, 

METERS. KILOCYCLES AND MEGACYCLES 
A great deal of confusion has been 


caused by the terms kilocycles 

and megacycles which are used inter¬ 
changeably to denote the channels on 
wl.Ich various stations operate. Actually 
they are 3 different ways of saying the 
same thing. No useful purpose would be 
served here to go into an involved ex¬ 
planation of the significance of these 
terms. Simply let it be said that they 
are units of measurement somewhat as 
a foot or yard is a unit of length. 

For example, broadcast station WLW 
in Cincinnati operates on a wavelength 
of about 428 meters. Another way of 
saying this is that WLW operates on a 
frequency of 700 kilocycles. (To trans¬ 
late meters into kilocycles, divided 
either into 300,000—which is about the 


speed in meters with which a radio 
signal travels; the dividend is the de¬ 
sired figure.— 

The kilocycle (or "kc.") method of 
figuring is used more often today be¬ 
cause it is more convenient than the 
meter system. The shorter the wave¬ 
length of a given station, the higher its 
frequency in kc. will be. A station oper¬ 
ating on 200 meters has a frequency of 
1,500 kc. while one on 10 meters has a 
frequency of 30,000 kc.! 

When dealing with these short-wave 
(or higher-frequency, if you wish) sta¬ 
tions, the use of kilocycles becomes a 
nuisance. For example, a certain station 
operates on 25.53 meters. This is equiv- 
(Continued on page 440) 
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SERVICE 

(REGULAR AMERICAN 
IBROADCAST STATIONS 
-POLICE-AMATEUR-ETC. 
^-AVIATION- COMMERCIAL- 
—AMATEUR 

-COMMERCIAL- AVIATION - 
SHIPS^ ETC 

*SHORT-WAVE BROADCAST 
-EXPERIMENTAL- 


I 


COMMERCIAL, ETC. 
-SHORT-WAVE BROADCAST 
Kgh-COMMERCIAL, ETC. 

^ ^experimental 

SHORT-WAVE BROADCAST 


-COMMERCIAL, ETC. 

|S^SHORT-WAVE BROADCAST 
—COMMERCIAL. ETC. 
^SHORT-WAVE BROADCAST 
— COMMERCIAL, ETC. 


ZZ1.SHORT-WAVE BROADCAST 
— COMMERCIAL. ETC. 


FREQUENCY 

LOCATION 

OF 

STATIONS 

TIME OF DAY IN 
E.S.T FOR BEST 
RECEPTION. 

30-20MC. 

EUROPE 

SOUTH AMERICA 
ASIA & AUSTRALIA 

7TOIIA.M. ' 

11A.M.TO 2 P.M. 1 
3 TO 6RM. 

20-17 MC. 

EUROPE 

ASIA & AUSTRALIA 
SOUTH AMERICA 

7A.M. TO 1 PM. 

2 TO 6P.M. 

10 A.M. TO 3 RM. 

1 

I7-I3MC. 

EUROPE 

ASIA & AUSTRALIA 
SOUTH AMERICA 

5A.M.T0 9RM. 

11 RM. TO 9A.M. 

7 TO9 A.M. 

L4 T07RM 

13-11 MC. 

EUROPE 

ASIA&AUSTRALIA 

SOUTH AMERICA 

4RM.T05A.M. 

riORM.T03A.M. 

L 6A.M.TO 9A.M. 
r 5 TO 7A.M. 

1 6T08RM. 

M-8MC. 

EUROPE 

ASIA i AUSTRALIA 
SOUTH AMERICA 

4RM TO4A.M. 

4 TO 9 A.M. 
5RM.T07A.M. 

8-5MC. 

EUROPE 

ASIA & AUSTRALIA 
SOUTH AMERICA 

I0RM.T02A.M. 

5 TO 7A.M. 
7RM.T05A.M. 


Fig. 2. The btsf times (E.SJ.) to listen for shortwave stations. 
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Fig. A. A G,E. 25-meter "inductotherm" in operation on a patient. 


MODERN 

SHORT-WAVE 

DIATHERMY 

Short-wave radio diathermy, which was dis¬ 
covered by accident by radio engineers 
working on a short-wave transmitter which 
caused them to have an artificial fever—has 
developed into a useful and humanitarian 
science—as described. 


LEON C. BUNKIN 


uiiiuiiiiuiHiiiiimiiiiiiiiiiihiuniiuiiiuuiii 


PART I 


T he science of physio-therapy 
today embraces in its scope a com¬ 
parative newcomer to the field of 
therapeutic treatment. It is the 
short-wave diathermy machine. Since 
so many of the medical profession are 
using- this new machine for therapy, or 
have evinced a keen interest in its prob¬ 
able efficacy, the folloAdng complete 
summary on the subject should not be 
untimely; this summary has been 
checked by eminent hospital and private 
practitioners of radio therapy. Service 
Men and other radio technicians should 
familiarize themselves wdth the funda¬ 
mentals here outlined. 

V/HAT IS DIATHERMY? 

Just what is diathermyl In a few 
words, diathermy is the heating of the 
body tissues by a high-frequency electri¬ 
cal field. And there is nothing new about 
that. The therapeutic use of heat is as 
old as the sun itself. In recent years 
research has convinced the world of 
medicine that fever itself is a therapeu¬ 
tic agent of nature. Any method, there¬ 
fore, of developing deep heat in the 
body tissues has been accepted as an 
aid to the science of medicine. 

Let us discuss some of the principles 
involved in the older forms of diathermy 
equipment as compared with the ap¬ 
paratus in use so prevalently today. 

The high-frequency currents used in 
the earlier machines took the path of 
least resistance between the 2 electrodes 
which were applied to the area to be 
treated. The current displayed a ten¬ 
dency to circumvent hones and tendons; 
that is, matter and tissues of a high 
resistance. They followed instead the 
less resistant tissues, such as the lymph 
and blood vessels, and certain muscle.^. 


*TABLE I 

Some of the Conditions in Which Tre\t* 
MENT by Short-Wave Diathermy is 
Indicated 

Neuritis (Nerve inflammation.) 
Neuralgia (Nerve pain.) 

Myalgia (Muscle soreness.) 

Chronic “rheumatism’* 

Arthritis (Joint infections.) 

Pelvic inflammations (Such as gonor¬ 
rhea, etc.) 

Nasal sinus infections 
Chorea (St. Vitus dance.) 

Syphilis of central nervou.s system 
Iritis (Inflammation of the iris of the 
eye.) 

Sciatica 

*I\ote lhai althoitph a pal tent's condition 
might indicate short-ivave treatment, as 
per Table /, the results are not always posi- 
live; particularly insofar as complete cure 
is concerned. On the other hand a great 
deal of successful work is being done today 
in practically every hospital in the world; 
they all have their physiotherapy depart¬ 
ments. 

L. c. n. 

TABLE II 

Major Uses of the Siiort-W’ave Dia¬ 
thermy Machine 

Short-wave diathermy (Deep heat.) 
Radio knife ((^utting with a minimum 
of bleeding.) 

Coagulation (Blood clotting.) 
Desiccation (Drying-up of growths, 
such as fungating tumors.) 

Cautery 


The heat’s principal concentration was 
found in the skin and subcutaneous 
layers (highly resistive tissues) in prox¬ 
imity to each electrode. Such heat dis¬ 
tribution naturally reduced the efficacy 


of former diathermy in the treatment 
of conditions affecting the deeper 
tissues. 

The greatest oscillation rate (number 
of complete cycles of change from one 
polarity to the opposite, and, back to 
the original polarity) of current in 
these machines was approximately 
2 ,000,000 cycles per second—or relative¬ 
ly long waves. The spark would some¬ 
times jump between the skin and the 
electrode, with a resultant severe burn 
due to excessive local heat, unless the 
electrodes w^ere most painstakingly ap¬ 
plied and adjusted. The machines were 
usually of the sparkcoil type. 

With all these shortcomings in mind, 
exhaustive research was made for a 
current with a greater power of pene¬ 
tration. A current that could heat with 
greater intensity the deep tissues, and 
yet not unduly heat the skin surface at 
the point of application. Tirele.ss efforts 
were finally rewarded; for with the use 
of the vacuum-tube oscillator, and other 
new developments in the field of electro- 
therapeutic research, a method has been 
found that can produce a highly efficient 
current which induces a deep-tissue heat. 

SHORT-WAVE DIATHERMY 

The penetrative powder and high effi¬ 
ciency of this new type of diathermy 
current is due to the rapidity of its 
oscillation, about 20,000,000 cycles per 
second, and the shortening of its wave¬ 
length to anywhere from 25 to 3 meters. 
At these frequencies the tissues show a 
relatively negligible resistance to the 
current. 

The sketch in Fig. B shows the path 
taken by the current in the former 
(diathermy) types of machines as com- 
(Continued on page 423) 
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Fig. B. Companion of path of old and n«w (short-wavo) diathermy. 


Fig. I. The circuit of a typical diathermy oiclilator unit. 
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LOOKING AHEAD IN 
THE RADIO FIELD 

Continuing the abstract of FCC open-forum 
reports the author, in this Part, discloses in¬ 
teresting plans in the short-wave field; and 
presents the newest P.A. tabulation. 

R. D. WASHBURNE 

iiiittiiiiiiiiuiiiiiiniiiiiiuiuHiiiiiiiiiiiiiiiiiiiniiiiiniiiiiniiiiiiiHimiiiiiuimiiiiiiiiiitHiiiMiiiiiiiiP ART 111 


P HILO T. FARNSWORTH exhibited more optimism 
concerning the possibilities for commercial television 
at an early date, than did most of the other authorities 
on the subject who testified before the FCC. He divulged 
that his laboratory was working toward the production of 
multipactor-type tubes capable of amplification and circuit 
oscillation at frequencies of 500 megacycles and higher, and 
delivering V^-kw. of usable output power, for use in economi¬ 
cal 1-kw. transmitters operating in the frequency range of 
100 to 500 megacycles (roughly, in the 1-meter region). 
(Thus what was originally a television development turns 
out to be a device that may open up new frontiers of scientific 
achievement.) As to the co.st of television transmitters, 
Farnsworth Television Corp. have had manufactured by 
one of their licensees a complete television transmitting sta¬ 
tion that cost but a amull fraction of any of the figures which 
have been so widely publicized! And cost estimated for tele¬ 
vision receivers “are entirely too high/’ Said this television 
pioneer, “UV believe that amateurs can and should be per¬ 
mitted to share in the development of televisimi by building 
their otvn television receivers.** An odd quirk in the merchan¬ 
dising of television equipment is forecast by Mr, Farns¬ 
worth, to wit: . . once experimental stations are operat¬ 

ing on regular schedules, uncontrolled manufacturers will 
produce television sets for public consumption even though 
of an inferior quality. Does anyone suppose that the Cort- 
landt St. gentry will not find a way to offer cheap television 
receivers of the bootleg variety just as soon as experimental 
broadcasting is regularly on the air?” Receiver manufactur¬ 
ers and broadcasters thus “may be forced to start television 
sooner than they expect.” 

« « 

Modern youth, unlike Alexander the Great, need not 
despair for fear that the days of ^reat exploits are over. 
There are many new worlds for science to conquer. . . . Of 
the laws that govern electromagnetic waves we know little 
.... The short wave only slowly yields its potentialities. 
Far from being at the end. mankind is only at the beginning 
of the age of miracles.** This is an opinion by David Sarnoff. 
President of RCA. writing in a recent issue of Liberty mag¬ 
azine. In this article. **Why Television is Being Held Back.** 
Mr. Sarnoff made the following comment, that visualizes 
the commercial possibilities of an expansive future tele¬ 
vision system, that every radio man should memorize: **To 
cover 3.000.000 square mi7es, the area of the United States, 
requires a multitude of television stations and presents 
formidable technical problems. Enormous new wire systems 
or radio relays must be developed to extend the television 
reception area from local to national service.** 

^ Hf * 

“Radio reporters” were envisioned by J, C. Me Nary, 
representing Hearst Radio, Inc., who pointed out that ultra- 
high frequencies may soon be requested for a new service— 
that of press pick-up for 2-way transmi.ssion of voice or 
printed messages between the roving reporter and the city 
desk of the newspaper, or the news editor of the broad¬ 
casting station, promi.sing results already having been 
secured by Hearst Radio on 41 megacycles. The FCC was 
urged to provide for multiple channels in metropolitan areas 
to allow for competitive operations, in a service that would 
in many respects parallel those of the police service 2-way 
(Continued mi page 429) 


Mad«^ specially for iiadio^('raft, this illustration shows a new and novel 
''mobile P.A. rostrum" in the Times Square area of New York City, According 
to Capt. Lyell Rader, of The Salvation Army, adequate coverage is secured 
by means of 2 reproducers driven by two 42s, in class 8; a pickup feeds one 
grid of a 6A6, white a mike, through a 6C6, feeds the other grid; an inter, 
mediate stage utilizes a 42 in class A. The entire outfit, of which many more 
are planned, operates from a 6-volt storage battery. The equipment may be 
removed from the dais and canopy, and set-up in an automobile, etc. 


♦PUBLIC ADDRESS APPLICATIONS 

AIRPORTS. RAILROAD STATIONS, BITS TERMINALS—For announce¬ 
ment of arrival and departures, special announcements, call systems, etc. 

AMrSEMENT PARKS. BASEBALL PARKS. BAND STANDS. FOOT¬ 
BALL FIELDS. STADIUMS. RAC E TRAC KS. ETC,—For announcements, 
speeches, music systems, control and handlin^r of crowds, etc. Besides 
voice and music amplification a P.A, system permits pickinir up activities 
at any point. Individuals can talk from any point without necessity of 
moviniz. speech can b3 made with a musical background, and with aid of 
phonoKraph music can be provided, etc. 

AUDITORIUMS. SPORTS ARENAS, SKATING RINKS. BALLROOMS. 
LODGES. COMMERCIAL CLI BS, CONVENTION HALLS. ETC,—For 
announcements. seorinKT. call system, paRinsr. music entertainment, rebroad- 
castingr, besides use in a main auditorium to carry to adjoininiz room*, 
entrance ballyhoo, car calling, etc. 

CEMETERIES—For supplying or amnlifying music in grounds, for sup¬ 
plying chimes from recordings, for cemetery chapel services, for portable 
use on various occasions. 

CHURCHES—for public address in main riram and adjoining rooms, for 
supplying chimes in lieu of bells, for recording sermons, events, etc., for 
music rebroadcasts, etc. 

EXHIBITIONS. CARNIVALS, FAIRS. SIDE SHOWS, CIRCUSES. TENT 
SHOWS, ETC,—For general announcement and ballyhoo at entrance and 
in grounds, for supplying music, judging events, portable systems for side 
shows, music system for special acts. etc. 

RESTAURANTS. ROAD HOUSES, BARBECUE STANDS. COOK 
HOl’SES. CONCESSIONAIRES. ETC,—For music, announcements, bally¬ 
hoo. calling orders, instructions, etc. 

FACTOR»ES. DEPARTMENT STORES, BROKERAGE OFFICES. LARGE 
Bl'SlNESS OFFICES, ETC,—General announcements, paging, rebroad¬ 
casts. call system, etc. 

HOTELS—For radio entertainment in guest rooms, amplification in main 
rooms, music in dining rooms, paging for use of speakers at conventions, 
etc, 

HOSPITALS—Radio entertainment for patients, paging system, radio 
music for nurses* home, amplification at instruction classes, etc. 

SCHOOl^. COLLECiES, ETC,—Centralized radio, rehroadcasts, for audi¬ 
torium use, for individual classroom, for central talking to any one or all 
rooms, for principal to listen to activities in any room, music, recordings, 
etc. 

SHIPS—Centralized radio for passengers, paging system, general an¬ 
nouncements. for amplifying music, for general entertainment—also 
requirements of Department of Commerce for purpose of safety on ships 
of certain size and purpose; and for making hurricane w'arning announce¬ 
ments from boats or airplanes, 

GARA(;RS—To call car wanted and thus speed up delivery of parked cars, 
calling for information on repairs, paging, etc, 

MISCELLANEOUS—Also in: Apartment Houses; Armories; Assembly 
Halls; Auction Rooms; Ballrooms; Clubs; Court Rooms; Dining Rooms: 
Docks and Wharves; Night Clubs; Office Buildings; Roof Gardens; Sound 
Trucks: Swimming Pools; Gymnasiums; Trailers: Vaudeville: and 
Window Demonstrations, 

♦This listing, prepared by The Webster Co„ brings Radio-Craft readers 
up-to-date on applications of P.A. equipment of every type. 
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BUILD THIS 

12- TO 500-METER 
"BANDSWITCH 5" 


An easily-built, yet efficient all-wave re¬ 
ceiver which can be assembled by almost 


anyone. 


GUY STOKELY 


iiminniiimiiiiiiiiiiiiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiinmiimiiimiiiiii 


T his receiver has been designed 
to meet the requirements of the 
short-wave “fan*' who wishes a sen¬ 
sitive and highly efficient bandswitch 
receiver. Covering the entire wave¬ 
length range of 12 to 550 meters in 5 
bands with no Hkip, this type of instru¬ 
ment does away with the necessity of 
continually changing plug-in coils each 
time the listener wishes to listen on a 
different wavelength. 

Operating from the owner’s 105 to 
130 V. A.C. or D.C. house lighting sys¬ 
tem and containing a high-fidelity dy¬ 
namic loudspeaker and automatic head¬ 
phone jack, this unit is completely self- 
contained and very compact. The usual 


bother.some antenna trimmer adjust¬ 
ment has been successfully eliminated 
in its design. The regeneration and 
bandspread controls are extremely 
smooth in operation and even the begin¬ 
ner may obtain excellent results from 
the completed set. 

Examination of the circuit diagram 
reveals the use of the latest in high- 
gain vacuum tubes; i.e., 6D6, 6D6, 76, 
43, 25Z5 and K42A, functioning as 
a periodic R.F. amplifier, electron- 
coupled screen-grid regenerative de¬ 
tector, p(noerful 2-stage A.F. amplifier 
with pentode output stage, rectifier and 
complete built-in power supply. 

Signals are fed into the control-grid 


of the first 6D6 tube and given a con¬ 
siderable increase in strength due to the 
high amplification properties of this 
tube. Bias for this stage is furnished 
by the resistor-capacity combination 
R2-C2, the suppressor-grid and cathode 
being tied together. The output of the 
R.F. stage is electromagnetically 
(Conimued on ^xige 428) 


The front appearance of the set in Its cabinet. 


JACK 

J 




The interior of the set 
showing positions of the 
tubes and other parts. 




UNCLE SAM’S WAR 
AGAINST "BOOTLEG" 
S.-W. TRANSMITTERS 

niiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiin^ .. JOHN B. 

T he federal Communications Commi.ssion has from 
time to time received complaints to the effect that a 
number of so-called ‘‘transceivers” and other types of 
low-power transmitters sold by radio dealers are being 
operated as unlicensed radio stations. These stations are in 
use in all sections of the country and are often operated 
in the amateur bands, the nature of the transmissions 
usually being of the type carried on by amateurs. 

Such operation challenges the Commission’s authority to 
regulate radio communications, and serious interference has 
resulted to the television, amateur and commercial service 
bands. 

The Communications Act of 1934, confers upon the Com¬ 
mission, under the provisions of Sections 2(a) and 301, 
authority to regulate all interstate and foreign transmis¬ 
sions of energy and communications by radio which originate 
and/or are received within the territorial limits of the 
United States. Accordingly, all persons who are engaged 
in the operation of apparatus which is used for the trans¬ 
mission of energy, communications or signals by radio, 
regardless of location, frequency or power used, are required 
to obtain from this Commission a permit and license to 
authorize construction and operation thereof. 

Questions have arisen in the past as to whether or not 
this Commission may exercise jurisdiction over radio sta¬ 
tions of low power, the transmissions of which are intended 
to be received wholly within a given state. However, this 


Laws have been provided for the orderly 
operation of radio transmitters. These reg¬ 
ulations with respect to stations transmitting 
on ultra-short wavelengths are of excep¬ 
tional importance due to the popular ac¬ 
ceptance of "transceivers." 

REYNOLDSmniiiiiiin.. 

question has been odjudxatfed. The courts, without exception, 
have held that the radio signal is interstate in character 
and that the provisions of the Communications Act of 1934 
apply to all stations which produce radio emissions intended 
for reception. (See U.S, v, Allisoyi, Equity No. 780, in the 
U, S, District Court for the Northern Division of Texas 
(November 1933); Radio Co^nmisaion v. Nelson Brothers 
Bond and Mortgage Com pang, 289 U. S. 266; Whitehnrst v. 
Crimes, 21 Fed. (2) 787). 

In the field of engineering it is an established fact that 
in any use of radio the signals \v\\\ at times have effects 
which extend beyond the borders of a state and/or interfere 
with transmission to or reception from other states; and the 
question of the Commis.sion’s jurisdiction over the operation 
of such stations is too well settled to any longer admit of 
doubt or leave room for serious question in any judicial 
proceeding. 

Sections 501 and 502 of the Communications Act of 1934 
provide penalties for the operation of unlicensed radio 
stations and are quoted as follows. 

*‘S«ction 501, Any person who willfully an<l knowinjrly does or causes or 
.suffers to be done any act. matter, or thinu, in this Act prohibited or 
declared to bo unlawful, or who willfully and knowintrly omits or fails 
to do any act, matter, or thinu in this Act re«iuired to In* done, «»r willfully 
and knowintrly causes or suffers such omissi»»n or failure, shall, upon 
conviction thereof, be punished for such offense, for which no penally 
(other than a forfeiture) is provided herein, by a fine of not more than 
(Continued on page 422) 


406 


RADIO-CRAFT for JANUARY. 


193 7 










Making A Radio-Controlled 

MODEL"SARATOGA" 

Completion of design details for making a radio-controlled 
boat—^the receiver and selector mechanism are discussed. 


TWP 6*volt 


^isSi 

SCLtCTOR^^ 

AND SENSITIVE 
ACLAV 






MOTOP BGLAV..^ V rOPwAPO 
pane*. ^-MCTORS 


Fig. 3. Positions of the parts in the boat. 


GEORGE C. FITZGERRELL 
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PART II 


I N the previous insUillmont of this article, the 
principles involved in effe live remote radio 
control of a model were explained, with con¬ 
structional di'taiLs for u transmitter, ( pcratinL? 
on about lt>0 meters, and for selective relays 
responsive to varioii.s signals. 

In the method employe<l. for the sake of sim¬ 
plicity. it is necessary that slow-acting? relays 
be ii.sed ; sti that the receivinj? apparatus on the 
model boat will await the completion of the 
bi»rnal. before obeying it. For military and naval 
purposes, more expensive etiuipment is utilized ; 
but this is adapted to the experimenter’s home 
Use. 

To make the response more certain, both 
receiver and transmitter were euuipped with 
crystal-control oscillators, which should be within 
2 kc. or, preferably, 1 kc. of each other in funda¬ 
mental frtHiuency. These erystals are best ob- 
taine<l from the manufacturer under suitable 
specifications. Ity this means, as explained, a 
suitable differcncc-fretiuency, in the audio ran^c, 
is produced between the radiated sii^nal, as 
picked-up at the receiver, and the local oscillator: 
and this note is fed through the audio amplifier 
at the receiver, and through a rec’tifier into the 
relay minrhantsm, as explained below. 

Fiach impulse so received by the relay operates 
a magnet and, through a pawl and ratchet, 
moves the selector switch one notch. Six impulses, 
thus, will move the w'iper contact to point 6, 
and close its circuit. The slow action prevents 
the operation of the motor so controllc<l until 
enough time has passed to make it certain that 
the sw'itch point chcjsen is that intended by the 
operator wdth his signal. Sueh a relay, of course, 
should break only u light curreni.. A similar 
method is U 5 e<l to give automatic ’’SOS’* signals 
which will ring an alarm on a distant ship at 
sea, etc, 

THE RECEIVER 

The It.F, amplifier stage, detector, and 1st- 
audio stage »>f the Saratof/a'a receiver were pro¬ 
vided by a >hort-wuve set of standard make. Of 
course the reader may use any similar receiver 
for this purpose erpially well. Note, however, that 
a rogenerativc-tvpc receiver is pariicularly desir¬ 
able. The onlinary super-regenerative receiver or 
any other tyi>e that generates more noise than 
the usual quiet hiss associated wdth the regenera¬ 
tive receiver will not «lo. 

Figure 10 (in Part I) depicts the oscillator 
Hiul A.F, rectifier, and their connections to the 
short-wave .set, (The type.s .'>S-,^8-5G tubes regu¬ 
larly used in this receiver svere replaced by their 
D.C. e<piivalents—6DG. rWXi, 7G—.so the receiver 


filaments coubl be operated directly from a stor¬ 
age hattery. The plate volljige for the reciiwr Ls 
.supplied from a 200-V, dynamotor working from 
the same storage battery that supplies the re¬ 
ceiver filaments.) 

Figure 2A shows the layout of the box u.sed to 
build the oscillator and A.F, rectifier. After re¬ 
moving the dial and other controls, the box may 
be fastened in place by drilling 4 holes in the 
chassis optuisitc similar hob's in the metal box 
and bolting it in place. Wires leading to the unit 
are run from the short-wave set through the slot 
where the volume control protrude<l. With the 
box m<milted on the front panel the controls 
must necessarily protrude into the biix but the 
difTiculties of tuning are more than compeiisated- 
for by the protection that the b<.x gives the con¬ 
trols from accidental tletuning when all receiver 
adjustments are completed. 

The oscillator should give little trouble. It is 
tuned to resonance with a pick-up coil in the 
same manner as the oscillatt>r in the traii.smitter. 
The chances are that there will be siirticicnt 
coupling between o»icillator and detector through 
the wiring of the receiver. If the reader desires 
to experiment with additional coupling he might 
try wrapping a few turns of an insulated wire 
around the plate lea<l of the oscillator and the 
grid leail of the detector as shown in Fig, IG. 

BIASING FOR RELAY OPERATION 

A relay will not work in the plate circuit of a 
properly-adjusted class A audio amplifier: hence 
the failure of many a w’oiild-be radio-control 
system. If a relay is to be uperutetl in the plate 
circuit of a tube then the tubt' must be biased to 
cut-off—zero plate current—either by a separate 
”C” battery as shown in Fig. 211, or by S4)mc 
method similar to that used in the Saratotta (Fig. 
IG), The voltage ne<*dcil to bias a tula* to cut-off 
may be found by dividing the plate voltage on a 
tube by the amplification factor of the tube, A 
tube cannot be biased to cut-off with a resistor in 
the cathode circuit, 

’fhe final audio stage of the Saratoftn is coupled 
to the receiver proper by a 10-to-l A.F. trans¬ 
former, If the reader cannot fiml a transformer 
of this ratio (I do not believe they are made 
any more) then u.sc as large a ratio transffirmer 
as possible, not less than G- or 0-to-l. 

After all wiring is completed the controls 
must be adjusted, ’furn on the rweiver and adju.st 
the oscillator. Then bring the current in the last 
tube to zero or almcwt zero by varying potenti¬ 
ometer P, anti watching a milliammetcr pluggetl 
in Jack J, Next the gain control of the receiver 
.shoulfl be increa.setl to maximum anti the regener¬ 


ation control vurietl until the detector circuit is 
about oscillating. If the dctecttir does break into 
ti.scillation it will not interfere with its operation 
beeause the detector tends to ”lock-in” with the 
local oscillator. Now turn on the transmitter and 
vary the tuning of the receiver until the .“signal 
of the traiismitU-r Ls heard in a pair of earphones 
plugged in Jack J. Remove the phones and do 
the final tuning with a millianimeter pluggtHl in 
idaee of the phones. Tune for maximum plate 
current, 

THE BOAT—THE CONTROLLED 
MECHANISM 

The material thus far discussed (the trans¬ 
mitter. receiver, and .selector) could readily be 
ap]>lied to the control of a wide range of mecha¬ 
nisms. The following vvill apply more directly to 
the control of mode/ hvats. 

We cannot here discuss the construction of the 
SaratOfta other than to say that she is a model. 

ft, 3 ins. long and 3,25 ins, wide. Power to run 
the propelling motors, selector, and most of the 
relays comes from a storage battery. The receiver 
is supplie<l from a separate battery. Figure 3 
shows the stowing of the equipment; Fig. 4 the 
circuit of the selector and control mechanism. 
The reader will note there arc 4 levels of Contacts 
on the selector and that each level controls a 
miUor relay. The indicator light provides an 
orientation point for the operator in ca.se he loses 
track of the aumber of impulses he has sent. 
To rehicate hims«‘lf he need only send impulses 
until th(' light flashes on ; from which point, 
he know’S the onler of operation. The motors in 
the boat—there are 4 of them—perform the 
double duty of .steering and driving the bt>ut. To 
make a wide turn, the motors on one side of the 
boat are turneil off. To make a sharp turn the 
motors (III one side of the boat are reversed. 
This system gives better control than a rudder, 
Ls le^s apt to get out of adjustment, and is more 
economical of battery <-urrent since no power is 
consumed in a .st«N‘ring device. The discussion 
of the controlleil i-irciiits has been brief, very 
brief—but we felt th«* diagrams to be self-ex¬ 
planatory and only of especial interest to the 
person desiring to control a model InniX, The 
receiver, selector, and transmitter, on the other 
hand, will be of interest to anyone atteniiitiiig a 
control system. Although the system is simple it 
is characteri.'Jotl hy re/wiAiVt/ 1 /—something that 
cannot ho said of many control systems! 

LIST OF PARTS 

Receiver 

One llammarliind timing condenser, lUO mmf.. 
Cl ; 

Two Aerovox mica conden.sers, ,002-mf.. C2, 03; 
One Klectrad iiotentiometer, 50,000 ohms. Rl : 
♦One carbon resistor. 0,l-meg„ 1 W., R2: 

♦One carl>on ri^Lstor. 25,000 ohms, 1 W,, R3 ; 
♦Two carbon resistors, 60,000 ohms, 1 W., R4, 
R5; 

One Aalloy Transformer Co. A. F» transformer. 

ratio 10:1 (see text), T1 ; 

One lilaii closed.«-ireiiit Jack, J1 ; 

One Coil. 50 turns on tube base coil form ; 

One RCA type 7G tube, VI ; 

One RCA type 41 tube, V2; 

♦One crystal with monitor quartz Crystal an<l 
hoklcr (sec text) ; 

Selector and Relays 

♦One .sensitive relay, type No. 1032, Rl ; 

♦Two intermediate relays, type No, 1251, 6 V. 
D.C, winding, R2, R3; 

♦One slnvv-release relay, type-series ASR (maxi¬ 
mum release time), contact form IK (code 
No, I), coil vedtage (i V. D.C., HI; 

♦Two motor nday.s, type No, 1254, R5. RS ; 

♦One rotary switch. No, 1)-876H9-A, R9 : 

♦Three paper replacement condensers for 2 mf. 
eIe<*lroIylics, Cl. C2, C3. 

♦iVnniea of manufarturrra wHl he 8cnt upon 
receipt of a stamped and self‘addressed envelope. 


sensitive 

' RELAY (Rl) / 


time delay 

RELAY(RA) 


SELECTOB RIGHT MOTORS LEFT MOTORS 

^Magnet ^(forward) sw / (forward) sw 



R5- right motor 

(FORWARD RELAY) 
R6* RIGHT MOTOR 

(REVERSE RELAY) 
R7 * LEFT MOTOR 

(Forward relay) 

ft6' LEFT MOTOR 

(REVERSE RELAY) 
R2£fR3* INTERMEDIATE 
RELAYS 


X - X * PL AME and 
Gun Circuits 

( EXPERIMENTAL) 


NOTE:- 

ONLY one motor of EACH PAIR SHOWN 

Other in parallel with the motor shown 


RIGHT 

MOTORS (SEE note 


LEFT MOTORS 
fSEE NOTE) 


Fig, 4. Selector and control mechanism. Relay R4 contacts, incorrect in Fig. 10, are Shown Correctly, 
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NEW 

"CURRENT-SAVER" CIRCUIT 
FOR 18-TUBE ALL-WAVE SET 

One disadvantage of modern sets, using many tubes, is the 
current drain for low volume—a cure is described. 


CHARLES SLOAN 
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T he latest thing in multi-tube all-wave receiver operation 
in to design the iMJWvr supply for greater ee^momy of operation. 

A well-known all-wave radio set manufarturer has accomplished this, 
in the 1937 models of their l8-tube chassis (.shown in the heading illustra¬ 
tion). by over-winding and tapping the primary of the power transformer 
BO that when the applied voltage is etTectively lowered 30 per cent, the 
watts input is correspondingly loweretl .'VO per cent without sacrificing 
reception of high-power signak^. The circuit arrangement is here shown. 

This lowering of the applied voltage U made possible by the use of the 
new 6-V, receiving tubes, which are primarily designed for automobile 
receivers and which will operate satisfactorly even though the battery 
may drop from the 8-V. over-charging ctpndition to 5 V. or less when the 
battery is depleted. These tubes are further designed to permit a filament 
resistance type Volume control allowing operation clear down to 3 V, 
Taking full advantage of this wide range of operating voltages, switches 
and transformers have been developed which iiermit the operator to shift 
speed, as it were. The radio set is allowed to heat up quickly at full applied 
voltage and then the operator may rotate the switch to 2nd and 3rd speeds, 
thwa Ojicratino the entire receiver at redueed ro/t«pca. 

The results are surprisingly similar to those obtained at higher gear 
ratios in an automobile. All unnecessary noises are eliminated. The hiss, 
fringe noises, static crashes, over-amplificaton of audio noises, and, in fact, 
all unpleasant sounds are immediately eliminated from the loudspeaker. 
The set settles down to a quiet, smooth “run," and one can lean back in 
comfort and enjoy the m<ist pleasing popular stations on the air. In tuning 
from one station to the next, all the unpleasant, weak stations are elimi¬ 
nated and likewise all rasping static noLses. 

Technicians may question the possibility of .securing good tonal response 
but practice show's that the objection is more theoretical than real. The 


tone fidelity at these reduced voltages is fully as good ns that at full 
voltages and much more pleasing to handle between stations. This is 
due to lowered A-F. and R-F. gains giving low'or noise levels. 

THE IMPROVED-STABILITY OSCILLATOR 

When this idea was first in the development stage, it was found that 
the «isrillator ceased to function when the line voltage was reduced to 
an equivalent of 90 V,. and became very weak at 100 V. A totally new 
oscillator circuit was necessary in order to overcome this difficulty. A 
modified form of the Colpitts' oscillator circuit was evolved, which con¬ 
tinues to Ofcillate down to 30 V. applied line voltage! The result is a 
remarkable increase on normal voltages, on all fre^iuencies, and, particu¬ 
larly the high-frequency short-wave stations, 

(Continued on paitc 132) 
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The transformer taps effect the current saving by reducing tube voltage. 
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A department devoted to members and 
those interested in the OfFictal Radio 
Service Men's Association. For mutual 
benefiti contribute your kinks, gossip 
and notes of interest to Service Men, 
or others interested in servicing. 
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The "'service shop on wheels," mentioned as a pos¬ 
sibility in the June, 1936, issue of I£adio~Craft 
is a reality. This unit combines; 1—vibrator analyzer; 
2—receiver servicer; 3—R.F. oscillator* A —universal 
speaker; 5—"'B" supply unit; 6—muHi-range an¬ 
tenna; 7—master control switch. (Write for addi¬ 
tional data—ask for No. 1254) 


LICENSE FEE 

Kahio-Cbakt. Obsma Hrpf.: 

In an.'^wer to Mr. Hiirhanan’.'; letter, regarding 
a license fee for Service Men. I wl-^h to state my 
views. A fw of this type would be merely an 
added drain on the already flat purse of the 
radio Service Man and would be a useless ex¬ 
pense. accompli.'^hing n<ithing. 

The average Service Man is paying emiugh on 
gasoline, sales tax. etc.. with<uit yelling for 7nore 
taxes an<l licen.'^e fees I \\ hat Federal law «ir 
liecn-ie law is going to keep the set-owner from 
calling the kid next door to bring over hU screw¬ 
driver and look over hLs set ? Said owner probably 
thinking he can Set his set repaired for "2 hits." 

I.aws are one thing ami enforcement is another. 
Who is going to the expense of loc:iling the un¬ 
licensed Service Man an<l prosei'iiting him. an<l 
going through all the long legal procedure Ju't 
for principles* sake7 

I believe, and it is borne out in hiimlreds of 
cities, that if the’ honest-to-goodnos» Service Men 
will get together in their communities, talk thing.- 
over, and organize, they will git far toward^ 
eliminating their diflicidties. Yelling for laws 
which are practically imptissible to get passed or 
enforced, will get them nowhere. 

Last but not least, too much stre.'^s is laid upon 
the .so-called "screwdriver** Service Man, In my 
experience, the majority of the wtirk that these 
lads get is from customers who expect something 
for nothing—and I don't want this class of work. 


When Mr. lUichanan attempts to furmuhite 
and have the authorities pu-ss a ideense Law for 
radio service, he will lind that he needs a wagon 
load of money and is tip against the hardest 
Btone wall he ever encountered. 

(No Name) 


Although the w-riter forgot to sign his name, 
we deemeil his ideas of sufficient interest to the 
fraternity to warrant publication : although, 
ordinarily, we dti not print letters that are iin- 
signcil. or signetl only with a pseudonym. 


A LOW-RANGE RESISTANCE METER 

IIaIiIi>-CKAFT. OK.S.MA />< pL .* 

A low-range resistance meter of extreme ac¬ 
curacy is very desiruble to the experimenter or 
Service Man. Where shunts have to be mad*^ to 
increase the range of milliamnieters. etc., the 
in.,;trnment about to be described will prove very 
useful. 

A .‘itmly T»f the schematic. Fig. I, will .show that 
the principle used is the well-known shunt type 
of resi.-;tance meter. However in the usual ar¬ 
range men t the value of R is det<"rmined by the 
meter reading. It is Well known that as the 
pointer of the meter approaches either maximum 
or minimum reading the accuracy falU o(T owing 
to the large range covereti at these p(»sition.s. The 
writer came to the conclusion that greater ac- 
fContinued on pane 43ri> 
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EXPERIMENTS WITH 

A"HI-FI" Amplifier 


Part I, last month, included a description of 
this reasonably-priced, high-quality ampli¬ 
fier; and suggested several possible applica¬ 
tions. Part II, here, describes the methods 
of using the amplifier to best advantage. 

ARTHUR H. LYNCH lllllllllllllllllllllllllllllllllllllllllllinilt PART II 



THIAMGULAP I IN CELOTE* bAfF(.E AITaCmeD Ih CORNER 
OP ROOM . 


-TYPICAL APPANOc- 
WENT OP SPEAKfiWS- 


I F we happen to live within 10 or 15 miK-iS of 
a iKiw'erful broudcustin^c station very satisfac- 
t«>ry results may be obtained by applying the 
circuit which is shown in Fig. 211. This circuit 
is very easily assembled by utilizing one of the 
old 3-circuit tuners, designed for use in connec¬ 
tion with the regenerative type of receiver which 
was so popular many years ago. It will be ob¬ 
served that the normal primary of such a 3-cir- 
cuit unit is not u.sed and the coil which was 
normally provided for use as a tickler is now 
employed a.s an untuned antenna circuit. The 
rotation of this coil makes it possible for us to 
secure a desirable degree of coupling between 
the antenna circuit and the secondary tuning 
circuit which feeds directly into the amplifier 
itself. (It should be borne in min<l that the 500- 
mmf. fixed condenser which is shown between 
the lower end of the circuit and the ground is 
absolutely essential. If it is not used the resistor, 
R3, will be .'ihorted and the push-pull character 
of the amplifier will be eliminated, as outlined 
previously.) 

It .should be remembered that high-fidelity 
reproduction presupiK>se.s an absence of inter¬ 
ference. If a broadcasting station is not suffi¬ 
ciently near to permit our hearing it without the 
disturbances which are caused by either natural 
or man-niiifie static and if one of the so-called 
"tone contr.ls" is necessary to cut out this type 
of noise, high-lidelity reproduction no longer 
exists. 

On the whole, we are of the opinion that this 
type of amplifier finds its greatest application 
and produces the greatest satisfaction when it 
is used in conjunction with modern, high-fidelity 
phonograph records and a good electrical pickup. 
The use of a crystal pickup has been found very 
satisfactory as well as very simple and the 
arrangement for employing it is shown dia- 
gramatically in Fig. 2E. 

If, on the other hand, a magnetic type of 
pickup Is to be employed, an impedance-matching 
transformer with a primary impedance matching 
the output impedance of the pickup, and a very 
high secondary impedance so as to approximate 
a match when the input of the amplifier is 
used in the manner illustrated in F'ig. 2F, should 
be used. 

If the amplifier is to be used for public address 
work, in conjunction with the making of an¬ 
nouncements. etc., the arrangement shown in 
Fig. 2F' will do very well if a high-gain, single¬ 
button carbon microphone Is employed. In such 
arrangements the microphone and microi>hone 
battery are placed in series with the primary of 
the transformer. 

If a crystal microphone is u,<ed it will be neccs- 



Fiq. B. The underside the amplifier chassis. 
Note the simple, neat layout of parts. 


sary to employ a preamplifier between the crystal 
microphone and the input to the Kathodyne am¬ 
plifier. The same precaution regarding the short- 
circuiting of resistor R3 is necessary. 

If reasonable care is employed in the selection 
of the parts it is unlikely that any ilifficulty 
will be experienced in the building of this unit. 
It is not desirable to substitute other units for 
those which have been used, unless you are posi¬ 
tive that they will provide the same electrical 
characteristics. Attempting to build this amplifier 
with inferior parts will lead to nothing but dis¬ 
satisfaction. 

There are but a few important points which 
need to be checked in order to be sure that the 
amplifier is functioning satisfactorily. The re¬ 
sistors, R4, should be checked so as to be sure 
that there is no voltage across them. The 50.000- 
ohm resistor R5 should show a reading of ap¬ 
proximately 60V. when the voltage supplied by 
the power unit is 260 V. at 150 ma. The O.I-meg. 
resistors indicated by R3 should be absolutely 
alike so as to provide suitable balance. It is 
recommended that a very good resistance and 
voltage meter be used in making these checks. 

An alternative method for operating 4 speakers, 
having individual volume controls, is shown in 
Fig. 2G. For clarity, we have eliminated the 
portion of the diagram covering the apparatus 
for exciting the speaker fields. With the arrange¬ 
ment shown here, separate excitation of each 
field is re<iuired. 

USING 2 REPRODUCERS 

By far the simplest method for securing real 
fidelity from this amplifier at the least expense 
may be had'by using a pair of the specified-typo 
speakers, with their voice coils in series, as shown 
in Fig. 2B- The impedance of the voice coil in 
each of these 12-in. permanent-magnet reproduc¬ 
ers is approximately 6 ohms. If the speakers 
are placed some 10 or 12 ft. apart and a low- 
resistance twin conductor is used to join them, 
the overall impedance will be approximately 15 
ohms. This is a perfect impedance match for the 
15-ohm winding on the specified output trans¬ 
former which as been designed for coupling a 
pair of 6L6 tubes to various types of speaker 
loads. 

In our own application of this amplifier we 
have found the use of the permanent-magnet typo 
of reproducer to be ideal. It eliminates the nec<‘s- 
sity of providing a Iwal rectifier and filter cir¬ 
cuit for supplying the fiebl current for the elec- 
troilynamic type of reproducer. In many in¬ 
stances. in the past, this type of unit ha.s caused 
trouble as a result of failure to switch off the 
lie hi supply when the speaker wjls not in use. 

The arrangement that w'o use suffers fnim 
one disa«lvantagc. The v«»himc control on the nm- 
P till or control.s the volume of b«)th rcpnxlucer.s 
.simiilt,aneou.sly. However, .since both speakers 
have a i)Ower ha lulling capacity of S W., it is 
po.ssible for us to realize the full gain t»f the 
amplifier. More elaborate circuit.^ will suggest 
thcm-selves to the experienced operator high- 
fidelity amplifiers when it is desired to u.se a 
greater number of speakers. 

Possibly the best arrangement where 4 sperik- 
ers are to be used will be found in Fig. 2C. 
Here we have what is known as a series-parallel 
arrangement and the 5<f0-ohm output wintling of 
the transformer is eouple<!, by lines of any <lesire<! 
length, to the various loudspeakers. 

In this instance each repnxluccr is provided 
with a suitable .500-ohm input and individual 
ff'o»ifon<erf oa paste 442) 


Pig. 6. The mounting gf the speakers is of utmost 
importance in preventing interaction between the 
ressure areas created by the individual units, yet 
^ aving them placed^ so that they project sound at 
"eaf lever*. Otherwise, the high frequencies, which 
are projected in a beam in front of the speaker 
Cone, are not heard. 



Fig. 2. Details B to H are repeated here to efimlnato 
the necessity of referring to Part I. 
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BUILD THIS 

BEAT OSCILLATOR 

FOR DX RECEPTION 
AND CODE 

DX stations can be tuned-in easier with a 
beat oscillator, which brings them in with a 
whistle! This is an item for the experimenter. 

C. P. MASON iiiimimimiiiiiiiiiimiiiiiiiiiiiiiiiiiMiiiiminiiiiiiMiiimnniiiiiiimmiiiiiiin 



Fig. A. The chassis of the I.F. beat oscillator. 


D esigned to enable the short¬ 
wave enthusiast to receive, with 
his standard all-wave set, the in¬ 
teresting code signals which are so 
numerous, this beat-oscillator unit will 
assist also in locating weak DX broad¬ 
cast and S.-W. stations; because it will 
bring out the carrier wave strongly as 
an audio whistle, and thus afford appar¬ 
ent sharper tuning. 

OBTAINING THE BEAT NOTE 

Radio, as a means of point-to-point 
communication, depends on the produc¬ 
tion of a carrier wave which is inter¬ 
rupted at intervals to give a tone; but 
may be used to produce a steady note 
by “beating’' it, with a locally-generated 
frequency, to produce an audible heter¬ 
odyne or whistle. With the old-fashioned 
regenerative sets, such reception was 


easy to obtain by tuning the detwtor. in 
a state of oscillation, a kilocycle (1,000 
cycles) or less off the received C.W. 
(continuous-wave) signal. 

This new unit, designed for attach¬ 
ment to later sets, performs the .-lame 
purpose when connc^cted ahead of the 
*Jnd-detector of any modern super¬ 
heterodyne. The connections are as 
simple as those of the older converters 
or “signal boosters”: the adapter used 
is plugged into the socket of a OKG out¬ 
put pentode, to draw current for ener¬ 
gizing a GC5 tube used as a triode. The 
parts .‘^hown can be mounted in, and 
shielded by, a metal chassis only 4% 
X 3 X 1 in. high; the gridleak and con¬ 
denser, mounted on the coil, are covered 
by its shield. The shielded coupling lead 
is bared for about 1 Va ins. at the end so 
oa }Kt</f’ *132) 



Fig. 6. The unit Installed In a G.E. set. 


BASIC OSCILLATOR CIRCUITS 

you SHOULD KNOW 


Every radio man should be 
familiar with oscillators and 
modulators—the very bases 
of radio communication. 


ALFRED A. GHIRARDI 


tiiiiiiiiiiiiiii)iiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:iiirii:iliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiimiiiimimiiiiiiiiiii 


O F THFl refinements which have been made in the art 
of servicing in the past 10 years, the must important 
are due, undoubtedly, to the introduction of the porta- 
l>le oscillator and the oscilloscope. It will be of interest, we 
feel sure, to many—Service Men, and others—to recapitu¬ 
late a few facts about the former. These .^.ame fundamentals 
apply, within certain limits, to the use of these circuits as 
oscillators in a radio receiver (“superhet.”). 

In the old days, after a set had been wired together, and 
checked to see that the “B” battery had not been shorted 


across the filament, the ne::l .step wa.s to turn the switch 
and tune-in a broadcast station. Adjustments were then 
made for maximum strength of reception, and—if there 
were two or more tuned U.K. circuits—this was the method 
of matching them; but. with modern receivers, this method 
is inadequate. The tuned and calibrated “service oscillator” 
now take.s the place of many stations, on all wavebands; 
and, in addition, furnishes a method of testing the I.F. and 
the A.F. amplifiers, as well as the R.F. end, 

(Ctmfivfcd on pv<jc 443) 
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AWARDS IN THE CONTEST 

FIRST PRIZE. 

.$10.00 

SECOND PRIZE ... 

. 5.00 

THIRD PRIZE. 

. 5.00 

Honorable Mention 



USEFUL CIRCUIT IDEAS 

Experimenters: Here is your Opportunity to win a prize for 
your pet circuit idea, if it is new, novel, and useful. 

iiiijjjjiiJiiJiuiJiiiujiiiitiijjijiijijiiijijriirjiiiiiiiiiiiiiiiiiiiiiiijiiiiijiiiiiiiiiijiiiiijijiijiiiiiiiiiijiiiiijinijijiiiiiiiiiiiiiiiNimniiiiiiiJuiiJiijiiiiJiiiiJiiiiijiiiiiiiiiiiiiiiiiiiiiiiijiH 



FIRST PRIZE—$10,00 

//pESlSTANCE TUX^NR.** The 
^ method shown in Fi^. 1 
eliminates the ncc€*.ssity of large, 
expensive ganged contlensers for 
tuning, in pocket or other small 
sets, the writer has discovered. A 
fixed eondcn.ser of, say. 400 mmf., 
is shunted across the tuning coil, in 
series with a 0,1-meg. potentiometer, 
which is varied to alter the response 
of the circuit. When 2 stages are 
used, a small, trimmer-type con¬ 
denser may be used to bring the 
R.F. circuit into line with that of 
the detector. (It is one form of 
the “resistance tuning" system now 
utilized in many A.F.C. or auto¬ 
matic fre«iuency control circuits.— 
Editor) 

Rohekt H, Paasch 


SECOND PRIZE—$5.00 

T ime-delay circuit. Many n- 

perimenters want a means of 
delaying the closing of a cirv.u.t by 
an accurately predetermined length 
of time; this would be useful in the 
construction of robots, selector sys¬ 
tems, burglar alarms, etc. The fol¬ 
lowing description of one may prove 
useful. (See Fig. 2.) Unit L1-L2 is 
a 2-coil relay; LI has a high im¬ 
pedance, to match the input signal, 
and L2, which is wound over Ll. a 
low impedance. The signal applied 
to Ll closes switch SI and completes 
the secondary circuit of the filament 
transformer T, which includes L2. 
The coil L2 holds the circuit closed 
until the cathode becomes heated and 
current flows through L3; this closes 
switch S2 and, a fraction of a sec¬ 
ond, later opens S3 and cuts off the 
current from L2 : this releases SI 
and the circuit is again ready for 


operation, as soon as the Cathode has 
cooled. 

liy using the older, type 27 tube 
and normal filament voltage, about 
30 sec. is required to close S2. How¬ 
ever. by using a transformer, T, 
with a 5-V. secondary, and a rheo¬ 
stat, R, of about 7 ohms, the time 
may be adjusted from 10 to 60 sec¬ 
onds. By using a filament-type tube, 
this time may be greatly decreased. 

Details for relays L1-L2 and L3, 
are not given; as most experi¬ 
menters have relays on hand or 
know how to build them. Note that 
L2 muM have a low resistance. The 
arm of S2 should be about one-half 
the length and weight of that of S3, 
so that it will close sooner and have 
time to operate the output relay 
( not shown). 

Notice that S2 is closed only mo¬ 
mentarily, 80 that another relay 
must be added to keep the circuit 
closed; also that only a momentary 
signal need be appli^ to Ll. How¬ 
ever, by changing the transformer 
connection, from X—Y to X—Z, S2 
will remain closed as long os the 
signal is applied to Ll. 

Joseph Elib Tempubr, 

Chilliwack, B.C. 


THIRD PRIZE—$5.00 

A n improved diode detec- 

TION circuit that also provides 
interstation noise suppression. I have 
tried out many of the circuits you 
have presented from time to time for 
modernizing old receivers. The diode 
detectors (35, 2A6, 2B7) have 

helped very much, and make it easy 
to add automatic volume control; 
but they have two main faults— 
attenuation of low frequencies, and 
poor quality at low volume. 

The circuit I submit (Fig, 3) 


overcomes these faults, and provides 
additional suppression of noise be¬ 
tween stations. 1 have found the 
2B7, with screen-grid tied to jdate, 
superior to the other two. None of 
them arc good amplifiers when the 
bia.s becomes less th;in IV. By in¬ 
creasing self-bias (Rl-Cl in dia¬ 
gram) another volt, this fault is 
overcome. As they will not detci^t or 
amplify signals below IV., the ordi¬ 
nary noi.se is supi>re,ssed; though 
without loss of sensitivity, as lower 
signals would nut be heard above the 
noise level. 

Attenuation of low notes at low 
volume is caused by the low im¬ 
pedance in the control-grid circuit 
of the amplifier section of the tube. 
This is overcome, in the belter m;id- 
ern receivers, by the use of an “L” 
pad as volume control; but it is dfiiu* 
with less trouble and expense, al¬ 
most as well, by putting the .01-meg. 
resistor (R2 in diagram) between 
the contpol-grid and the arm of the 
volume control. The lead to the con¬ 
trol-grid cap should be shielded, and 
shield grounded; this will also by¬ 
pass high frequencies that mny get 
through. Thomas H. Jasper 


HONORABLE MENTION 

A n oscillator for test¬ 
ing LOUDSPEAKERS. The 
cost of an A.F. oscillator, for check¬ 
ing speaker rattles, is saved by this 
method, applied to a superhetero¬ 
dyne with a service R.F. oscillator, 
which is cut into the cathode-return 
of the 1st LF. tube, as shown in 
Fig. 4. The oscillator is tuned to 
approximately the LF., and then 
varied to give a beat note of any 
desired pitch. For instance, if the 
I.F. is 175 kc., the service oscillator 
at 174 kc. will give a 1,000-cycle 
audio note. The LF. transfurmers 
should first be lined up. 

CiiARLBs Foknch 


HONORABLE MENTION 

//TUNING EYE” CONDENSER 

I TEST, The indicator "eye" out¬ 
put indicator, described in the April. 
1936. issue of Radio-Craft, furnishes 
a method for making a tester for 
condensers of high capacity. Place 
the positive lead from a 45-V. bat¬ 
tery on the central (grounded) ter¬ 
minal of the indicator; the condenser 
in series with the "Lo" terminal of 
the indicator and the negative lead 
of the battery as shown in Fig. 5, 
The "eye" will glow green while the 
condenser is charging but, if in good 
condition, will imme<liately return 
to normal. Geor(;e W. LeitNER 


HONORABLE MENTION 

O UTPUT METER FROM TEST. 

ER. The meter in your tube 
tester may be used as the output 
indicator of a set, with the simple 
addition of a type 5^^ tubo. Simply 
place the tube in the socket, and con¬ 
nect to its control-grill cap the sot 
which is to be balanced, as shown in 
Fig. 6. Reduce the bias, and adjust 
the other element controls for maxi¬ 
mum swing. The meter, which Ls 
protected from overloail, will read 
downwards for maximum swing, 
WALTPat L. SllEUMAN 
(Continued on paffc 433) 



Hg. 2. A V.-T. typa^ time-delay relay 
circuit which is variable from 10 to 
50 seconds. 



Fig. S. Indicator "eye" tester. 


TO oiooe 

OnSETjI 2 megs. 



TO caouNO 
OM set 


TOGRiOCAPO^ 
se IK TESTER J 

X ps 

MEG&. 

TO GH'D Clip y 


Fig. 5. Tube tester output meter. 



Fig. 8. Electrifying battery sets. 



Fig. 3. Improved diode detector system. 



Fig. 4. "Beat" testing speakers with R.F. oscillator. 



Fig. 7. Voltmeter applied as tuning meter. 
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A NEW TRANSFORMER 
DEVELOPMENT 

Obsolescence In power transformers Is eliminated by a 
novel design of transformer which has unusually wide circuit 
possibilities. This Is especially suitable for P.A. systems. 

J. B. OARTERMIIIHHIIIIIIIIHIIIIIIIUIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIiaillllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliiiNII 



Extreme flexibility is assured by this unit. 


P ROBABLY the biggest bug-a-boo in radio is the ever- 
existing menace of obsolescence. 

Of course in such a modern industry new develop¬ 
ments are constantly being born, and the older methods 
are soon discarded to make room for the later developments. 
Such is the march of progress in this gigantic, far- 
reaching industry. However, from the experiment¬ 
ers' point of view, obsolescence is quite expensive 
especially when it involves discarding costly 
equipment that still functions. Whenever 
new tubes are announced they are no doubt 
vastly superior to existing types, but due 
to different load impedances, voltages and 
circuit applications present equipment 
cannot be utilized. In many instances the 
circuit changes in R.F. and A.F. circuits 
are inexpensive, however, a change in these 
circuits usually necessitates a change in the 
power supply. This is often the most expen¬ 
sive unit in the entire device regardless of 
the application. 

A good example of this situation is found in high- 
power public-address systems; the low-power tubes 
require exceptionally good filtering to keep hum level as low 
as is consistent with good practice. If these low-level stages 
derive their voltage supply from the high-voltage system 
it is necessary to thoroughly filter the entire power supply, 
not only to eliminate hum but also to reduce feedback to a 
minimum. Of course, this may be eliminated by filtering a 
small section that supplies only the lower-level tubes. This 


method however jeopardizes condensers, etc., should the load 
be removed from this section. Another method to eliminate 
this hazard is to use a separate transformer for the input 
or low-level stages. The drawback to this procedure is the 
excessive cost and is therefore not practical for economical 
reasons. 

A prominent transformer manufacturer plans to 
put on the market a power transformer that for¬ 
ever ends the type of obsolescence mentioned 
above; the commercial design is shown in 
the heading photograph. This radically 
new transformer innovation permits the 
use of any known existing type of recti¬ 
fication to be used with this unit in the 
most practical and economical method 
developed to date. 

In using a transformer of this type it 
will be apparent that variation of the pri¬ 
mary voltage (by taps) to secure various 
high-voltage secondary outputs would disturb 
filament voltages obtained from the same trans¬ 
former. Hence, a second or filament transformer 
with one or more filament-voltage secondaries is 
required with this new transformer. 

CAPABILITIES OF THE NEW TRANSFORMER 

The voltages available from this transformer range from 
400 V. up to 3,000 V. depending upon the type of circuit used. 
In schematic Fig. 1 are shown 3 separate D.C, supplies 
(Confivned on page 433) 
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Some of the circuit combinetlons which ere made possible by this new type of power transformer. Note the wide voltage range of the circuits. 
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AN EASILY.BUILT 


CONDENSER ANALYZER 

FOR THE SERVICING BEGINNER 

This instrument will be found of extreme importance to the 
man who is breaking into servicing. It will save timel 


ALFRED W. BULKLEY 


..... 



NEON TUBE 


Fig. A. The front panel showing controls. 


I COST und .simplicity arc the features of this Conden.ser Analyzer 

* which cht.'cks any filter or bypass c<indonser, either paper or e)ectr<H 
lytic type, for leakage and capacity. 

The 2 meters retpiired are of a typo commonly found around many 
radio shops or readily available on the u.><e<l>parts market. This particular 
instrument shown in the photo^ Kijr. A. was built in the case of an ohl 
W.K. type 7A amplifier, but of cour.se any suitable cabinet may be used. 

The meter used by the writer for checkinj; capacity is described in 



Fig. I. The circuit diagram of the 2 parts of the unit. 


the List of Parts. Closing switch 1 conne<‘ts this meter to the A.C. line 
in scries with the 2 binding? posU. Kigr. 1, marked Low Capacity. Switch 2 
i.s left open. Paper condenser.^ between the sizes of 0.01-mf. and O.o-mf. 
will Kive readintrs on the meter w'hieh are referretl to the calibration chart 
you make up from standard.^. !)<> not attempt to chock electrolytic con¬ 
densers on thus ranpe, as they would be damatred by the hiKh A.C. voltajre. 

To prepare the meter for reading; higher capacities, it is necessary to 
open the meter case and bring out 2 leads directly from the movement. 
These lends attach to the junction of the movement and the multiplier 
coils, of which there is one in each leg. These leads connect to the High 
Capacity binding posts. 

To use the high-capacity range, close switches 1 and 2, then any 
condenser connected across the High Capacity binding posts acts as a 
shunt across the meter movement am! causes the hand to drop back to a 
value which may be referred lt> the shunt line on the chart to determine 
the capacity. This range may be used to cheek the rapacity of electrofytics, 
since the A.C. Voltage across the meUT movement is s«» small that it does 
not damage them. 

(A convenient paper on which to draw the capacity chart is Keuffe) 
& Es.'ser No. 2.'i8-71 Semi-Logarithmic paper. On this Paper the capacity 
’^curves'* are straight lines.) 

The other section of the analyzer consists of a milliammeter and a neon 
bulb (one or two watts) connected to an external power supply, preferably 
one with several voltage taps such as 2.'} V., .50 V.. 100 V., 200 V., 300 V. 
and 4.50 V. 

The neon bulb checks leakage in paper condensers. Insert test prods 
into tip jacks marked Common and Noon Htilb and touch prods to the 
terminals of the condenser. A good condenser cause.s the hulh to fla.®h 
t('outisued on page 4 11) 


The description of the single¬ 
unit visual analyzer is con¬ 
cluded, with an analysis of the 
circuit printed last month. 


NEW DEVELOPMENTS IN 
CATHODE-RAY EQUIPMENT 


GARLAND W. ARCHER 
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PART II 


I N ADDITION the visual resonance functions 
of this instrument, there are many other uses ; 
as, for example, in showing true ndjacent-chan* 
nel selectivity, R. F. signal dL'^tortion, A.F.-signal 
<listortion. presence of regeneration, os iration, 
hum. noisy circuits or lubes, conden.ser leakages, 
.showing tube characteristics, static, dynamic or 
oscillating at <lesire<! frequency, modulation 
mea.surcments, vibrator adjustments, I*.A. work, 
speaker and microphone characteristics, filters, 
production te.sting, and a host of other uses in 
the laborat/iry, production and field, of not only 
the radio indu.;try but hundreds of other indus¬ 
tries. 

In order to further extend the utility of the 
unit, there has been incorporated an audio oscil¬ 
lator of the beal-fro<iuen''y type having a fre- 
uuency range which is continually variable from 
.50 cycles to lO.OOO cyck*.><. 

The variable-A.F. output is olitaine<l from 
heterodyning 2 voltages of slightly different radio 
frequency. The output (beat) frequency is varies! 
by changing the fre<iuency of one of the oscil¬ 
lators by means of a variable condenser in iUs 
oscillating circuit. In order to prevent any ten¬ 
dency which the 2 oscillatons might have to pull 
into zero beat when generating low audio fre¬ 
quencies, a type 6F7 tube is utilized, eonnectod 
in a unique circuit (see schematic) in which the 
triode section serves as a buffer amplifier and 
the pentode section as a Hartley oscillator. The 
incorporation of the oscillator-buffer-amplifier 
combination absolutely prevents any pos.sibility 
of automatic aynchronizatiori (Io<k-in) of the 
2 oscillators, 

Purity of the audio output or beat freiiuency 
is another of the deaign features which has been 


given very careful consideration. The harmonic 
content of the output has been kept well within 
.5 per cent by utilizing an R.F. filter that dis¬ 
criminates between fundamental output and har¬ 
monics. The latter, if present, would give rise to 
spurious boats which are quite common in the 
majority of commercial variable audio test oscil¬ 
lators. 

Various thermal effects have also been care¬ 
fully considered, for example, the heat generated 
by tubes, resistors, etc., which tend to warm the 
2 radio-frequency oscillators at different rates 
and re.-iult in slow fre<iuency drifts that usually 
take hours t4) become .stabilized. This difficulty 
has been oHminatetl by proper mechanical 
arrangement of the component parts. 

An audio amplifier has also been incorporated 
which is used in conjunction with the beat- 
frouuency oscillator for providing an output of 
sufficient amplitude, the response characteristics 
f»f which are approximately linear for all fre¬ 
quencies up to and including 10,000 cycle.s. 

The complete heat-frequency audio o.scillator 
of the unit may be summed up in a few wonLs 
as being an audio oscillator which is of the 
direct-reading type continuously variable from 
50 cycles to 10,000 cycles, having a constant am¬ 
plitude over the entire range of fre<iuencies, with 
1 stage of A.F. amplification and a harmonic 
content in the oiitiiut circuit which does not 
excee<l H per cent. 

For ordinary oscilloscopic work and proper 
adjustment of the unit, there has been incor¬ 
porated .spot adjustment controls, the function of 
which is to provide a means for compensation 
of the ilifference in cathode-ray tubes, that is, 
(Continued on page 444 ) 


CIRCUIT ADDENDA 

(Refer to schematic circuit in Part I) 

HE Tl'HE VI serves 3 distinct purposes: 
when the function selector switch is set to 
the No. 1 position, the type 6F7 lube functions 
as a variable-frequency R.F. signal generator, 
the output of which is mixed in the type 6A7 for 
producing at the output pin jacks of the variable 
aud'o oscillator an audio-frequency potential 
which may he varied from 50 cycles to 10.000 
cycles. 

When the rotary function selector switch is 
set to the No. 2 position, the type 6F7 functions 
as a frequency-modulated oscillator which is fre¬ 
quency-modulated over a constant hand width 
of 24 kc.. the output of which is mixed in the 
6A7 tube with the variable R.F. signal to produce 
at the R.F. output jacks a signal which is fre¬ 
quency-modulated over a constant hand width 
and variable over a band of frequencies which lie 
between 12.5 kc. and 60 me. (megacycles). After 
setting the function selector switch to the No. 3 
position, the proper connections are made to the 
type 6P7 tube for amplitude-modulation of the 
R.F. output of the 6A7 variable osciilator. The 
frequency of the modulator stage is p?aked at 
400 cycles and modulates the carrier 30 per cent. 
The type 84 tube is used as a full-wave rectifier 
for supp*ying the D.C« potentials to the oscil¬ 
lator section of the diagnomoscope. The 6A7 tube 
is a dual-function unit serving as a mixing tube 
and R.F. signal generating tube. The type 76 
is used as an A.F. amplifier for variable audio 
output of the signal generator. The 2 type 57 
tubes are used as amplifiers for the horizontal 
(Continued on page 445) 
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Clamps to cor 
rn a minute 
buffered by live 
rubber. Tele¬ 
scopes from 8 
ft. down to 3. 

( 1220 ) 



Tube does not affect accuracy. (1221) 


LT- 
METER 


galvano¬ 
meter 



All*around P.A. amplifier (1222) 



Speaker unit above, receiver below. 
(1223) 


VERTICAL CAR AERIAL 
11220) 

(Tobe Deutschmann Corp.) 

W ITH odvantaKCsi of increased 
pick-up or (for a transmitter) 
ratliatinn. the rod-type aerial is in¬ 
creasing in favor with police de¬ 
partments, and of high military use 
in short-wave work. It is also more 
efficient for the private cur owner 
In obtaining reception (especially, 
in turret-top cars), while not as 
subject to damage as the undersliing 
type. The model shown (which is 
particularly fine for 5-meter re¬ 
ceiver and transceiver operation) 
has been lately improved, being at¬ 
tachable instantly without drilling or 
tapping. The length is adjustable 
within the limits of 3 to 8 ft. 


COMPENSATED V.-T. 
VOLTMETER (1221) 

(Triplett Electrical Inst. Co.) 

B y means of a new bridge circuit 
developed for this instrument, it 
is made accurate, regardless of 
changing emission characteristics of 
tubes U8e<l. and therefore self-cali¬ 
brating. Since it ilraws no current 
from the circuit tested, it measures 
both A.C. and D.C. voltages with 
high accuracy. The tilting panel 
has 2 Instruments: (1) galvano¬ 
meter, left, showing balanced 
bridge: and (2) 3-range meter, 
right, measuring D.C. or peak A.C. 
up to 50 V. Size, TT.h x 5% ^ 4% 
ins.; metal case. 


7-TUBE A.F. AMPLIFIER 
( 1222 ) 

(R.dolek Co.) 

T his 4-stage amplifier. Using 7 
tubes (1 75. 2 6A6. 2 6B5, 1 83) 
haj< 130 db. usable giiin and a 15-W. 
•’undistorted” output: supply for 2 
2.5()0-ohm speakers : high-gain mike 
channel, low-gain phono-railio. with 
separate volume controls ; tone e.^n- 
trol. mixer and fader. The character¬ 
istic is given as flat within 2 db. 
from 50 to 10.000 cycles. Output 
impe<lance 15 ohm.t. tupped at K. 


AIRPORT RECEIVER (1223) 

(RCA MJg. Co., Inc.) 

S IXTEKN tubes, all-wave, “magic 
brain," "ma/ic eye" tuning, in¬ 
terchangeable units for rack and 
cabinet mounting, double shielding, 
high-ratio diaU. beat-fre<|uenry osril- 
lator for C.W.—are some of the fea¬ 
tures of thU set intended for avia¬ 
tion work. .Special protection, by 
careful impregnation, makes it high¬ 
ly resi.“Jtant to climatic changes. 


SERVICE CSCILLCSCCPE 
(1224) 

(Paragon Radio Products] 

C OMlMiKTK i*r in kit form, this 
visual alignment instrument is 
available for modern .‘servicing work, 
in which it i-s l»ecomiiig more of a 
necessit.v daily. It int-orporates. in 
an X X 14‘.j in. deep metal 
case, (having an etched aluminum 
fnmt T»anel) 6 tubes: 3-in. cathode- 
ray tube, a 903: 2 57s, vertical and 
hiirizimtal amplifiers: 8M5 timing 

o.<cillator: 143-D for high-voltage. 



You can build from kif. (1224) 



Slides into coat pocket. (1225) 





ilL/I 





Select one most suitable, (I22() 


and HO for low-voltage rectifica¬ 
tion. The sweep control is cali¬ 
brated in 9 .steps from 10 cycles to 
20,000 cycles: one control “locks'* 
the image on the screen: while 
others change over from the timing 
oscillator to external synchronizing 
voltages, or 60-cycle line, etc. The 
instrument may be installed per¬ 
manently, or carried by its demount¬ 
able handle. 


POCKET MULTI-METER 
(1225) 

(Readrite Meter Works) 

E ight ranges controlled by a 
knob, on this compact instru¬ 
ment (3 1/16 X 214 X 5T4 ins. long) 
permit D.C. measurements up to 750 
V., 150 ma., or 0.1-meg, with inter¬ 
nal battery. Higher resistances may 
be read with external batteries. It 
is suitable for home servicing and 
many other types of electrical work ; 
accuracy of readings said to be 
within 2 per cent. Furnished with 
battery, and leads with test clips. 


RADIO INTERFERENCE KIT 
(1226) 

(Phitco Radio & Television Corp.) 

A S shown, this assortment is 
intended to meet requirements 
of the fight on man-made static with 
various units, of increasing rating, 
which can be attached to trouble¬ 
makers. They rate from a single 
condenser, to be put across motor 
leads to bypass R.F., or a choke 
which blocks R.F. in a line, to com¬ 
binations of condensers and chokes 
for more serious cases, and resistors 
for high-voltage apparatiw whe'-e 
condensers would be too bulky and 
expensive. The highest-duty types, 
not shown here, are for flashing 
signs and the like; but the excep¬ 
tionally complete outfit illustrated is 
for home and shop use, and accom¬ 
panied by full in.struclions. 

IRON-CORE-TUNED CODE¬ 
INTERFERENCE WAVE- 
TRAP (1227) 

M odern superhets., unfortu¬ 
nately, have an I.F. in the ship- 
shore communication band and. in 
some localities, it w annoying. This 
trap, lumd by a maffnctic core, sup¬ 
presses unwanted signals effectively 
bi'fore they reach the receiver. It is 
adjusted for best local efficiency. 



Tunes-out that "da-dlK*' (1227) 


REPLACEMENT CON¬ 
DENSERS FOR SERVICING 
(1228) 

F lood- and heat-proof, these 
metal-sealed electrolytic conrlens- 
ers may be .'«oldercd t<j a chassis, as 



Small, rugged electrolytic condenser 
for service replacements (1228) 


Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope. Kind y give (number) in above description of device. 
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well as bolted or clamped in place. 
They are small in size; »urfjc- 
proofed by ccUophanc separators 
and electrolyte sparking only under 
high voltage; and made in values 
for replacements in all sets. 


PERMANENT-TUNE l.F. 
TRANSFORMERS (1229) 

(Meissner Mfg. Co.) 

W ITH leads and air-luned e4m- 
densers which lock in place, 
this new' type of l.F. transformer 
is built to hold its alignment, once 
set. Ten turns of adjustment permit 
micrometer setting. The transform¬ 
ers, top-tuned, are aval hi hie from 
170 to 3.100 kc,, in air-core or new 
*’ferrocart" iron-core, ft>r all types 
of circuits. Weatherproof. 


COIL-CONDENSER 
CHECKER (1230) 

P KKClSE measurement, not only 
of capacity or inductance, for 
matching, but also of the efficiency 
of the instruments, is obtained by 
this laboratory development for use 
in mass production of radio com¬ 
ponents. A scale permits measure¬ 
ment, within determined limits of 
tolerance, of frequency variations, 
and losses (’’tl”) with great 
rapidity. 


" DETECT! VE".TYPE 
CRYSTAL "MIKE" (1231) 

C oncealment ot this micr..- 
phone, yet effective pick-up, is 
easy; it is a cu.shion-mounted, 
single-diaphragm crystal type, for 
use w'ith a long cable without serious 
output loss- It has a wide-angle 
unidirectional pick-up. and output 
level of -.'>6 db., with a 5-meg. load. 
Weight 3*4 ozs. Has flat hack, dome 
front and spring clip for attach¬ 
ment. Due to its small dimensions 
it is particularly satisfactory for 
detective work. 


WINDSHIELD DEFROSTER 
(1232) 

C ompact, constant-speed. this 
car windshield defroster has 
especially light drain on the battery 
—less than the tail-lights. It will 
keep the glass clear, by u steady air 
stream, while the m<itor is idle. It 
clamps anyw'here. hall-socket mount¬ 
ing giving universal adjustment. 
S-w^att motor. G-S volts. 3*4*in. 2- 
bladed fan, 3,600 r.p.m., graphite 
bronze hearings. Ilrown enamel 
housing does not reflect glare. 


"MAN-MADE STATIC" 
FILTER (1233) 

(Continental Carbon, Inc.) 

S OMK static comes in through the 
aerial, as it has always done ; 
but the electric set gets also all the 
noise on the power lines, which are 
connected to innumerable sparking 
motors anti other tie vices, ThU can- 
type filter (tltiuble choke-contlcnser) 
grounds outside line noise before it 



gets into the house, and so keeps it 
out of the radio set- Size 4% x 3 ins. 
diam., rating 10 A. 


For mass precision work. (1230) 


%iN. THICK 



2% INS. 
DIA 


Hides in decorations. (1231) 



Neat automotive accessory. (1232) 



This "cans'* line noise. (1233) 



PORTABLE WELDER 
OUTFIT (1234) 

F or ratlio jobs. a.s for many others, 
this converts the tar tir other 6-V. 
battery into weld.ng equipment. 
'I'ling.'' to grip carbon electrode, and 
fi-ft. cable with battery clip iire 
easily carrietl. Current. 20-25 A. at 
6 V. Ctimparatively heavy wtjrk. as 
well as stiltlering anti brazing, can 
be tlone. 


CRYSTAL FILTER RECEIVER 
(1235) 

F or high selectivity, this receiver 
is engineered with a crystal in 
the input of the l.F. amplifier, per¬ 
mitting tuning So sharp as to cut 
out all interference, particularly for 
code reception: this may be either 
broadened to receive voice, or cut 
out for ordinary radio rereption. 
Sensitivity. 1 microvolt absolute. 
Tunes from 550 kc. dow*n to 32 me. 
fO.38 meters). For amateur and 
commercial use. 


V.-T. AND PEAK A.C. 
VOLTMETER (1236) 

(Clough-Brengle Co.) 

F or R.F. as well as A.F. circuits, 
and those of small currents, this 
instrument has been brought out. Its 
range as a vacuum-tube meter is 0 
to 1.2 V. without shunts, read on 
a 4t4*in. fan-type meter. The 6F5 
tube (on the end of a 30-in. cable) 
can be connected through its cap 
directly into the circuit it is to 
measure, eliminating capacity effects 
of leads; or placed in the case, for 
lower-fref|Uency work, with connec¬ 
tions through the front binding 
posts. For a peak voltmeter, there 
are ranges of 0-10 and O-lflO V, and 
biases may lie read accurately, as 
w'ell as peaks of irregular waveform. 
Housed in a metal carrying case. 


STRAIN-PROOF PLUG 
(1237) 

E lectric connections are not 
m:i4le to stand much traction : 
and the onlinary receptacle plug is 
s04>n strained until the contact is 
bad. This new design keeps the pull 
off the wires: the plug may sifely 
be yanked out by the cord, without 
stooping to get hold of it. 


LOW-PRICED HEADSET 
(1238) 

(Trimm Radio Mfg. Co.) 

T O moot the requirement of phones 
giving good cpiality. at low price, 
especially for h<ispital and 4)ther 
institutions where headphone recep¬ 
tion neede<l from a central re¬ 
ceiver or addrc:;s system, as well a.^ 
for S.-W. and other ra4lio listening 
and experim4'nt. this new bipolar set 
has l>een brought out. 


Made to stay aligned. (1229) 


For sheet and wire work, (1234) 


HIGH-QUALITY A.F. 
TRANSFORMER (1239) 

(Thordarson Electric Mfg. Co.) 

F or microphone. I’K. cell, tube or 
line-speaker coupling, this new 
line of tran.sformers offers high 
fidelity, with numerous improve¬ 
ments. Dual, balanced coils arc 
mounted on laminate4l high-perme¬ 
ability cores bound by non-magnetie 
clamps. Terminals can be removetl 
without affecting shiehlimr : reversi¬ 
ble 1-hole mounting permits turning 
ft'onfiMwrrf ow payc 436) 



Radio profession'*r$ set. (I23G) 



Gives highly exact readings. (1236) 



Will stand every tug. (1237) 



Inexpensive but effective. (1238) 



Latest transformer type. (1239) 



Made like a iewel box. (1240) 


RADIO-CRAFT for 


JANUARY. 


1937 


415 









































Radio Service Data Sheet 


186 


PHILCO MODEL *37—116 Codes 121 (Shadowmeter) and 122 (Dial Tuning) 

(See compleie circuit diagram on Sheet 187. opposite page.) 

(High Fidelity; 530 to 18,200 Itc.; Magnetic Tuning (A.F.C.); Automatic Dial on Code 122; 15 tubes (glass); Bass and Treble Tone 

Controls*) 


This all-wavt* receiver is for use 

with the Phili’o lliirh-Kiricieriry Aerial ; as 
it is tlesignet) fttr foreiun-broadi'jist reveplion 
oil short waves, as well as the slamiard loriK- 
wavc hands. If used with this, the ret I aiul 
black terminals of the traiismissimi line are 
connected Ut terminals 1 and 2. respectively. 
With an aerial of ordinary tyiu*. the con- 
nccti^r strap is shifted to rest acro^s terminals 
2 and 3 ; the aerial connected to 1 and the 
ground t<i 3. 

Hoth codes inclutlc Magnetic Tuning which, 
with the aid of the Uiacrimiiiator Tube VH, 
gives automatic-fretiuency control ( "A.F.C.*’). 
The Shadow Meter is a visual tuning imlica- 
tor, showing when resonance has been ob- 
tainctl (by the thinness of the .sh.'idow cast by 
a rotating vane, connected with a coil, like 



that of a meter, recording the plate current 
of V2). It is used only in Co<le 121 receivers. 
A.F.C. will correct an ulT'tune error of several 
kc. but, for several reasons, it is better that 
the <lial shall be turned as near as possible to 
correct setting. The set owner is recom¬ 
mended to practice tuning with the Magnetic 
Tuning ("M.T.”) control ‘’Out,” to become 
familiar with the wave ranges; and in tun¬ 
ing a weak distant station, near a more 
IKiwerful one, it may bo necessary to leave 
the M.T. sy.stem off ; since the effect of A.F.C, 
is to pull in the most powerful carrier within 
5 kc. 

In Code 122 receivers the Shadow Meter is 
omitted, as the circuit diagram shows, and 
the Automatic Dial introdiiceil to enable quick 
settings. This has 19 windows for station- 
name tabs : but it is not recommended to use 
more than 6 or to avoid increasing the 
diflieulty of selection. 

As with a telephone dial, the handle is 
inserted in the proper window, pulleil down 
to the bottom, and released. The red circle, 
which takes the place of the 20th window, 
cannot be turneil past the botb>m : otherwise, 
the dial rotates in either direction. The re¬ 
ceiver is furnished with sheets of station-call 
letters. To make adjiKstments for those de¬ 
sired, the set b turned on, with the range 
selector on position 1 (D.C. band) and the 
M.T. control out. The metal plate over the 
handle "finger” is taken off (see photo) by 
removing tuning knobs and 3 screivs; this 
uncovers the "control screws.** The set is 
tuned to the desired station ; the screwdriver 
inserted in the control screw nearest the 
bottom and turned back and forth until a 
click is heard, indicating that the control 
screw has engaged the locking mechanism. 
Then the dial is adjusted by twisting the 
control screw back and forth until best 


rei'eiitinii is obtained ; the pressure is re- 
Icaseil arul twisting continued until the screw 
jumps back into its original lu.sition. The 
aubimatie tuning is imw set for that station; 
and call letters are inserted in the slot below 
the screw. 

To remove the dial, 2 .screws holding the 
handle to the hub are removctl; and then 

screws hidiling the escutcheon plate to the 
dial Isidy. The dial may then be removed; 
2 fibre and one metal ring will be found 
around the outer edges. Thesi* rings must 
be Uiken off tt> remi-ve the a.-sembly; in 
replacing them, the spring along the bottom 
edge of the metal ring must be in correct 
position, or vibration will be introduced. 
When thi* escutcheon is off, control .screws 
may I>e removei! I»y turning them until the 
iiiilexing pin on the side end of the screw 
is centered in the small scniieircular slut on 
the si<ie of the housing : the screw may be 
then lifted out. (It may be necessary to move 
it slightly, to mesh its teeth w’ith those in 
the hole.) To replace, insert screw in hole, 
turn it half around under pressure until 
stop on its side will clear shoulder on dial 
cover hole. 

To adjust receiver, it is necessary <lia] be 
in alignment with condenser. Loosen coupling 
on condenser shaft, and turn condenser until 
plat*‘S are comidetely in. Set light beam on 
index line at low-fretpiency end of H.C. band; 
tht'n tighten screw.s. Turn control until indi¬ 
cator is on first divisit>n : loosen screws : turn 
dial until indicator is on index line again; 
tighten. 

Adjustment of l.F. comiieiisators is as 
follows: (see iliagrani of compensjitors) with 
H.C. range on, M.T. switch off, dial at aHO kc. 
and test oscillator at 170 kc. connected by 
condenser b> grid of V2. Adjust 1*29, C2.'*. 
C31, C30, C33, and C32, in order for maxi¬ 
mum output on meter. Turn ’*Tro.*Sel.*’ con¬ 
trol counter-clockwise to "expaniled” posi¬ 
tion : shift oscillatfir fretiiiency slowly from 
fOO to 4H0 kc. Tw 4> peaks will appear on 
meter—about 4G5 ami 47a kc. They are 
eiiualized by reailjusting C33. Thim turn buck 
"Tre.-Sel." control and adjust oscillator 
coupling for maximum output. Then tune 
C34 to minimum output. 

To adjust the Magnetic Tuning control, 
leave selector switch on band 1, "Trc.'Sel.** 
control to right and M.T. out. Set oscillator 
to 1,000 kc. and tune set fur max. output. 
(Tuning control must be accurately adjusted, 
also oscillator for max.) Turn on M.T. con¬ 
trol and adjust C3r> for max. output. If meter 
goes off scale, turn down volume control. 
Turn off M.T.; the tone of the receiver should 
not change; if it di>e.s, a shift in frequency 
is showm* and the adjustment repeated. 

The l.F. of this receiver is 470 kc. as 
in other *37 models of this company, instead 
of 460 kc., as before. The reason is to mini¬ 
mize commercial code interference. 

The R.F. stages, built on the new Philco 
unit plan, are removable. 

The R.F. circuits are adjusted ns follows; 
with test oscillator connected across terminals 
1 and 3 of the input strip, and the strap 




across 2 and 3. With an IS me. signal, and 
the range switch on position .7 (shortest 
waves), selectivity switch turncil to right 
and M.T. off, turn oscillator compensator 
C22 clockwise to maximum capacity; then 
back until a seconil maximum peak is read 
on the meter (the first peak from maximum 
capacity is the image BuntaL t4> which the 
receiver must not be adjusted.) On some 
receivers, only one peak will be found ; ailjust 
C22 to this. If this is correctly done, the 
image .signal will be found also at 17.06 me. 
by advam'ing the oscillator input and tuning 
the receiver dial to this figure. Leaving the 
oscillator and receiver dials at 13 me., the 
antenna and R.F. compensators C5 and C14 
are now adjusted by connecting a variable 
condenser across C22 aii.l groun<t and tuning 
it until the 2nd-harmonic <jf the receiver 
oscillator beats against the input, resulting 
in maximum indication. Units C5 and C14 
are now readjusted for niiiximum output; 
after which, remove external condenser and 
readjust C22. 

At 12 me., C27, C17 and CS are likewise 
adjusteil; then C.*}, Cl4 and C22 for any 
error that this may have caused in high- 
end settings. 

For tuning range 4, the adjustments are 
made likewise at 11 me. and 7.5 me. The 
oscillator compen.sator is C21 ; the antenna 
and R.F, compensatirs C4 and C13, for high¬ 
er frequency; those for lower fre^iuency, 
C26, C16, and C7. 

For range 3, settings are made on 7 end 
on 5 me., with the corresponding compensa¬ 
tors to those used before. 

For range 2, on 4.5 and 1.7 me. Here we 
have only single R.F. and Ant. compensators 
Cll and C2, instead of a pair of each, to 
adjust. O.sc, compensator C19 is first adjusted 
with them ; then C23 ; then C19 again. 

For range 1, broadcast, 1,500 and 530 kc, 
signals are useil. The compensators CIS* CIO* 
Cl and C24 are likewise varied until no gain 
in output-meter reading can be obtained. 



Above, top of l.F. unit, showing compensators* 
Left, bottom of chassis, showing R.F. 
compensators. 
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ANALYSES of RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 


Kolster K-70. K-72, K-8fl, K-82, 
K-90, Noisy ttiniiijj:, atiil t’i.t'uit 
oscilliitinii are fretiuent eaiises for 
complaint on IhetsO models. In some 
t’lises, Uinitiff is very erratic. In¬ 
variably, the trouble has been found 
due to corru<ied coiidciiser-jjranu 
rotor contacts. This may be eorrecl- 
e*i by cleaning' the contacts and 
bondint? them to increase their ten¬ 
sion. A pigtail should be installed 
between rotor shaft and chassis for 
a permanent I'epair. 

When an inoperative receiver is 
encountcrotl, which functions as 
Ao«>n as the A.V.C. 2-1A tube Is with¬ 
drawn from its socket, btit with dis¬ 
tortion and no control of voliinio. 
check the 2-mep. A.V.C. gridleak for 
an open-circuited condition. In the 
models 90 ami 92, the normal value 
for this resL'tor is I meg. 

An insensitive receiver with al¬ 
most total inoperation on the lex 
powerful stations is usually the re¬ 
sult of excessive control-grid bias 
on the R.F, and I.K, tubes. In some 
very few eases, replacement of the 
.A.V.C. tube will overcome the 
trouble, especially with a tube hav¬ 
ing low emission, since the lowered 
]>late current will produce a lower 
voltage drop across the 2-mcg. re¬ 
sistor connecte*! from the plate of 
the A.V.C. lube to ground. However, 
it has been found necessary in the 
majority of instances, to reduce the 
value of this A.V.C. plate resistor 
to 1 meg. or even Itjwer. so as to 
decrease the voltage drop and conse- 
(luently the control-grid bias on the 
R.r. and I.F, tubes. It is inadvisable 


to employ a ri'sihtor whose value is 
lowci' than 0..'i-meg. as the plate load 
l(•-i>t^l^, since (a) the inability to 
properly control volume and (b) 
insulficicnt A.V.C. action will be 
uotexi. It has bwn found best to 
reduce the value of both the A.V.C. 
plate resistor and grid resistor, until 
satisfactory operation results. 

When the receiver operates at 
maximum volume but with a certain 
degree of distortion, with the volume 
control being ineffective, check the 
Continuity of the A.V.C. grid circuit 
with respect to chassis. This re- 
ipiires an ohmmeter capable of 
mea.suring rc.sistauce values to 
Itdi'.i I meg. Leakage in the in¬ 
sulated terminal brtickets employed 
ill the A.V.C. grid circuit Is the 
cause for the condition describeil. 

Highly di.'fttirteil re eption at any 
volume level, with the attendant cir¬ 
cumstance of no A.V.C. actiau. is 
due to an open-circuited A.V.C. 
grid-coupling condenser—a 500-mmf. 
unit connected between the plate of 
the I.F. tube tmd the grid of the 
A.V.C. 24A. 

One of the most common com¬ 
plaints with these models lies with 
the time lag of the volume control. 
Ry this Is meant that a moment or 
two is re4|uired for the volume to 
build up. or vice versa, as the vol¬ 
ume Control Ls manipulateil, unless 
the latter is rotated very slowly and 
deliberately. The trouble is overcome 
to some extent by decreasing the 
value of the A.V.C, plate resistor as 
mentioned above; but by replacing 
the R.F. and I.F. grid filter con¬ 


densers with lower-value units, but 
not lower than 0.01-mf., the coiuli- 
tiou is partially remwiicd. Isiwcring 
the value of the grid filter resistors 
will also lower the time con.'^tant of 
the A.V.C. 

In the moilels K-70, and K-72, 
when un inoperative receiver is .serv¬ 
iced and plate and screen-grid vol- 
tage-s on all tubes but the A,V,(\ 
tube are fiiund lower than normal, 
anil a reading of more than 2o0 V. 
is obtained on the cathode of the 
A.V.C. tube rather than the normal 
.‘>0 V., ehcck the 200-ohm section of 
the vtdtage divider for an oi>en-cir- 
cuit. 

Circuit oscillation, molorboating, 
and the condition wherein rattling 
sounds are produced uiion vibration 
of the chassis or when weak stations 
are tuned-in, have been traceil to 
piMjrly grounded coil shields result¬ 
ing from loose or oxidized shield 
rivets. The remedy is obvious, w*c 
hope. 


Lyric SA-91. SA-99, 900, These 
models are frequently s«t viced for 
the complaint of tit> inter-statian 
noLo suppression. The silent tuning 
system operates by biasing the 1st- 
audio o7 to eut off when no signal 
is being received. When it is found 
that adju.stmcnt of the manual 
noise-suppressor control produces 
little, if any at all, effect upon inter¬ 
station noise, look for a leaky or 
short-<-ircuited Ist-audio cathode by¬ 
pass condenser, a 10-mf. electrolytic 
unit. The failure of this condenser 
not only produces the symptoms de- 


scribeil, but also introduces a highly * 
micruphonic condition which can he 
eliminated only by slightly de-tuning 
the station selector. 


Lyric SA91. 99, 900, The com¬ 
plaint of circuit oscillation, particu¬ 
larly at the higher freiiueiicies, has 
been found to be caused by an open- 
eircuitcil 0.5-mf. conden.'^cr byjiax- 
ing the R.F., first detector ard I.F. 
screen-grid circuits and oscillator 
plate circuit. This unit is of the 
usual tubular type, the open circuit 
being produced by poor internal con¬ 
tact of the pigtail leads. 

When these receivers are serviced 
for an inopt^rative condition and the 
plates of the SO-typo rectifier heat 
excessively, check the I.F. transform¬ 
ers for a short-circuit between the 
primary winding and shield. These 
transformers are of the thimble 
type. In some cases, insufficient in¬ 
sulating compound wdthin the as¬ 
sembly, or loosening of th«‘ com¬ 
pound due to heat, causes the pri¬ 
mary winding to contact the shield 
can. Replacement is not always 
essential a.s the transformer may be 
removeil from the can by the appli¬ 
cation of some heat, and replaced 
after the shield has been lined with 
a sheet of insulating impcr. 


/ 


Lyric SA-120. 1200, Failure to 

obtain intor-slatiun noise suppres¬ 
sion, as with the model SA-!il, may 
be traced to a leaky or short- 
circuited Ist-audio cathode bypa.«s 
iCotitinucd on poi/c 



Fig. A. Panel A ii an all-wave oiclllator and output meter; Panel B combine! 
an A.C, and D.C, voltmeter, milllammeter, ohmmeter and capacity tester; 
Panel C contains a universal replacement speaker and a vibrator tester. 
Other functions are described. 

I NTENDED to service any make or type of radio set, but with especial 
features permitting attention to the increasing business in car sets, 
this universal lest panel is an especially attractive piece of etpupmenl, 
presenting not only the technical details to facilitate the work of the 
Service Man. but the appearance to impress the customer who sees it in 
use. It is of bench dimensions—22x II x 35 ins. long. In view of the fact 
that certain elements of radio practice have not yet reached their ultimate 
development, the tube checker is not included in the unit. 

However, the panel incorporates (left-section) a tuned-plate oscillator or 
signal generator, calibrateil from 100 kc. to .30 me., with hand-calibrated 
charts to of 1 per cent accuracy over range; and a 400-cycle modulator. 
Both oiscillator and modulator are 6C5s, powered by an S4. Each tuning 
band is covered by a double-action dial with 100 divisions for each (piarter- 
turn. The large dials, a feature of ihi^ apparatus, are illuminated by 


NEWEST CAR-RADIO 
SERVICING PANEL 

An elaborate testing instrument for auto¬ 
radio shops and garages—it is made for 
servicing even the set models of 1937 . 

llllllMllllHIIIIllMIIIIIIIIIIIMIIIIIIIllllllllllllllllllllNlllllllllltlllllfilfillllliiiHiiMlltlttlltllllllltlllMllllMMIlllllllllll^ 

tubular lamps from above. The output meter, calibrated 0-0.1, and -1.0 
and -10 watts, and 0-10 and 0-100 V. A.C. is connected internally a 
universal loud-speaker and externally u> binding T> 08 ts. A jack permits 
plugging-in a cathode-ray modulator. A fully-8hicldc<l attenuator give# 
control of signal output, having 5 multipliers, each in a ratio of 10 to 1. t 
See Fig. lA. 

The center panel, with A.C. and D.C. meters, ranging up to 800 and -jOO 
V., respectively, has a capacity meter reading directly, in 3 range:^, from 
.500 mmf. up to 16 mf., and an ohmmeter with 5 ranges from zero up M 
20 megs. The D.C, milliammeter readings have 3 ranges up to ,500 ma. 

See Fig. IB. 

For the special purpose of testing volLigo and current to car-radio 
sets, there is a volt-ammeter, permanently connt.'cted to a G-V. Buiiply— 
rending up to 10 V., or 20 A, Car-radio vibrators are testetl, without 
removal from the receiver, by regulating the input v<iltagc with a rheostat, 
and noting the point at which the vibrator begins to operate—which should 
be 6 V. or less. The condition of the rectifying contact is checked by 
measuring the voltage of the receiver; while the measurement of set output 
indicates the condition of the tubes. See Fig. IC. 

The right-hand panel contains a universal test speaker, with permanent 
magnetic field, and a built-in substitute speaker field, wdth adjustable 
resistance, for use in testing those sets in which the speaker field is Part 
of the power circuit, yet removable. The speaker is behind the louvre 
openings in the center of the panel ; above it, the D.C. volt-ammeter scale, 
with polarity meter at the left, and vibrator switch right. Below, left, 
speaker load matching control and. right, substitute speaker field load. 
iCoufiuurd on parje 438) 


418 


RADIO-CRAFT fo 


JANUARY, 


1937 















RADIO-CKAFT for JANUARY. 


193 7 


419 


1 


4 





^^^VCOMPLETE I 
with / 

W giant 

THEATRE-SONIC 
SPEAKER j 

Q (If4$ lusts) Jr 


TERMS 

AS LOW AS 

lO^A DAY 


CT FROM MlDWesf 


Mail coupon today for new, FREE 40-page 
catalog.. .and icarn now you can save up to 50% 
l)y buying direct from xMldwest factory. See 
for yourself that Midwest offers today's 
greatest radio values, and scores of exciting 
features, like Dial-A-Matic Tuning, plus 
Electrik-Saver. With the sensational Dial-A-Matlc 
Tuning feature, for example, even a chiU 
can bring in ten perfectly tuned programs in 
ten seconds. Zip! . . . Zip! . . . Zip! . . . stations 
come in instantly, automatically, perfectly . . . 
as fast as you can push buttons. The exclusive 
Midwest Electrik-Saver cuts radio wattage 
consumption 50%, enables Midwest radios to 
use no more current than ordinary 7-tube sets. 

ONLY IN MIDWEST DO YOU GET 
DIAL-A*MATIC TUNING ELECTRIK-SAVER 


30 


DAYS 
FREE TRIAL 


You liAve A year <o pny...tcrms ns low ns 10c a 
clay...you .secure privilege of 5U clays' L RKE trial 
in your owii^ home. In atUlition, you are triply 

S rotected with Foreign Reception Guaraniec, 
nc-S'ear Warranty and Money-Dack Guarantee. 


18 TUBES 

SIX WAVE BANDS 

4*4 /» 2400 METERS 

Digger, better, more powerful, more 
beaut ii'til, tliis stiper deluxe id west 
out-|K'rforms $150 sets on a point-for- 
point cnni|>arison. Aiiia/iiigly selective, 
delientely sensitive, it brings in distant 
forvigTi stations with full loud speaker 
vuluinc on channels adjacent (o 
powerful locals. You'll tbriJl over its 
marvelous stiper.i>erfi>rtiianee...glorious 
crystal-clear “concert realism" , , . 
magnificent world - witic foreign 
reception. PowerfulTrljtlv- Twin tul>es 
(two tubes in one) give tube results. 
You can switch instantly from Ameri¬ 
can programs ... to Canadian, police, 
amateur, commercial, airplane, ship 
broadcasts ... to the finest asd most 
fa.sciitating foreign j>rograms. Never 
bifore so much radio for so little 
money. Why pay more? Save up to 
50% l»y buying at wholesale . .direct 
from factor.v...prcferretI by thousands 
of careful radio iturchasers since 1920. 


DIAL-A-MATIC TUNING 

Now, even a child can bring in 
ten perfectly tuned programs in 
ten secoadsi It's a big thrill to 
whir) the dial . . . and then hear 
the station you want . . . come 
in instantly, automatically ... as 
fast as you can press buttons I 


ELECTRIK-SAVER 

This exclusive Midwest feature 
cuts radio wattage consurnnlion 
50% . . . results in Midwest 
radios using no more current 
than ordinary 7-tubc set . . . 
enables you to operate on 
voltages as low as 80 volts. 

ilillllWHI 

. crtrt:i|inHT.i„iuiio, u.s.n 

e Bdd’/eu miRflCQ...HII 


MIDWEST RADIO 
I CORPORATION 
I DepU 6‘12 
Cincinnati, Ohio 
Without obligation 
on my part, send me 
your new Free 
catalog And corn* 
plete details of your 
libera! 50*day Free 
trial offer. This is 
NOT an order. 


Name...- ^ 

I 

Address..— j 

I 

Town.State.-.- I 

(Special offer and price# prevail ontf whan dMiinfi direct with fectorr bf mall.) j 




MAIL COUPON FOR NEW 

FJt££ 40-PAGE CATALOG 


P/case Say That You Saw It in Radio-Cr.\ft 
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RCA VICTOR MODELS 9T AND 9K2 9.TUBE, 5- TO 566-METER {BEAM POWER OUTPUT) SET 

Magic Brain 5-band tuning unit: Magic Eye cathode-ray tuning tube; Magic Voice {in 9K2) cabinet; "Music-Speech” tone control. 



The 9 K 2 cabinet, with back open, shown by 
reflection. At the bottom, "Magic Voice" 
tubes, preventing low-note resonance. 


The two moilela are alike in all but cabinet 
and reproducer; 9T, table typo, has an 8-in. 
speaker: 9K2, console type, with l2-in. 

siK^aker, incorporates the "MaKic Voice," 6 
metal oPen-en<l tubes inserted in the cabinet 
b^ise. to make low tunes emerge in phase, and 
thereby eliminate boominess, or reverbera¬ 
tion. (The model 9K2 is illustrated.) 

The K.?'., oscillator and Ist-det. stages 
form a detachable unit ("Magic Brain") 
feeding the 460-kc. I.F. amplifier. The 5 bantls 
are X, 160-410 kc.; A, broadcast, 630-1,800 
kc.; B, medium, 1,800-6,400 kc.; C, short¬ 
wave, 6.4 to 23 megacycles; D, ultra-S.W., 
23-60 me. 

An unusual method of switching is used 
in the antenna and detector circuits, by which 
parts of the same windings are used in more 
than one range; the oscillator stage, for 
greater stability, uses separate windings. 
Thus coil "X" is part of the secondary, in 
the X band, and "X Pri." transmits the input 
signal; in the "A” band, "X" becomes the 
primary, leaving "A", "B", "C" in the sec¬ 
ondary ; etc. For band D, a separate 1-turn 
coil is used. Consult switching details above 
and coil connections shown (right). The I.F. 
transformers are new "magnetite" type, with 


fixeil condensers, ami tuned by adjusting the 
cures to obtain correct inductance. Magnetite- 
core wa vet rap LI cuts out 460-kc. interference. 

"Music-Speech" control is an addition to 
the tone-filter (on Vol. Con.) which balances 
tones at different settings; Sw.6 (on power 
Sw.4) cuts in additional 0.1-mf. capacity to 
reduce L.F. response and increase intelligi¬ 
bility of speech. This is in addition to reg¬ 
ular "Tone Control" over the output of V7. 

"Magic Eye" tube, V8, with maximum volU 
age (developed by 0.22-meg. resistor across 
input of V5) shows resonance to signal 
tuned-in by minimum width of dark area on 
its fluorescent entl. Tuning knob has 20:1 
and 100:1 dial-drive ratios, latter for the 
shorter waves ehpocially. 

The bias across "Magic Eye" bias resistor, 
and the 56,000 ohms In series with it, also 
controls through detector-diode (V6, 6-8) the 
bias of V2 and V4; the other (auxiliary— 
3,4) section of this diode supplies residual 
bias to the tubes under conditions of low 
signal, but ceases to draw current on heavy 
signals, and the A.V.C. side of the diode 
takes over the whole biasing function. 

Under normal condition.^, tube cathode cur¬ 
rents are read, at the sockets, under voltage- 



CtTitfAVC 


AnT 

H'COtL 


(•10 


Ci '- 

C2.C3 CA«9t3MMP 
C« C7.Ce« 3 -»mmic 

O6CC0IL 




UNIT I I I.K« 4 o 0 KC. '- — ccMMfctiONs rQftu-oMLv — ' cowmccik 

'Closed for Radio" is removed, and phono-radio switch connectad in. Tube V8 is "Magic Eye. 


•«NG€ SC(.ECTt)« •MO<NM IN *» ' Its t V 

•WtTiON A ROTatTS ClOCtcwiSF -— 

For phonograph connections, link 


reading settings (1,000 kc., no signal, Vol. 
Con. minimum), as follows: 

Tube VI, 8 ma.; V2, 4.4; V3, 6.7; V4, 
8.0; V6, 0; V6, 0.3; V7, 63.0; V8, 3.0. V9 
draws 110 ma. 


Factory settings of the R.F. trimmers in 
the "Magic Brain" are about as follows (top 


of trimmer to chassis 
Band X A 

Osc. 1V-! 1 Vs 

Det. 1 16/16 1 

Ant. 1 9/16 IVt 


base). 

in inches; 


B 

C 

D 


1 7/16 


1% 

Ps 

1% 


1 L 16 

1% 


If these plunger-type, air-trimming con¬ 
densers have been disturbed, they should be 
set approx, to above distances, before aligning. 
As a guide to R.F. and Ant. coil settings, 
a "tuning w'and" may be used. If the brass 
tip is inserted in the can. and output in¬ 
creased, this shows that the capacity should 
be decreased (plunger pulled out). And, vice 
versa. 

Use the service-oscillator frequency that, 
of two (920 kc. apart), is 460 kc. lower than 
the receiver-osc, fre<mency. Align wavetrap 


to minimum service osc. signal, through 200 
mmf. at Al, of 460 kc.; the receiver, at the 
same time, is near 600 kc. 

The R.F. adjustments on the "Magic 
Brain," with output meter or, preferably for 
accuracy, oscilloscope, are made in this order; 
wavetrap; and bands D, C, B, A, and X. 
respectively. There is one for the wavetrap ; 
and 17 for the R.F. circuit. Generator output 
must be attenuated to lowest value giving a 
distinguishable signal, to avoid broadness of 
tuning which A.V.C. would otherwise cause. 
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A NEW 
POLICY 


IfACbcfTHpfiiceA 


TRIPLE LOAD OUTPUT TUBE TESTER 

• Completely tests all lubes. • Selective Individual Element 
Tests, • Hot shorts and leakage cheek >%ith sensitive neon 
Indicator. • Detects nil Interelemenl leaks. • Beautiful 
Etehed Plate in Ivory and Blaek. • Portable and Counter 
Style. ♦ ^^ rilc for full data. • F. O. H. factory. qc 

Model 420L Tube Tester • • • • • 
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THE 

INDISPENSABLE 
MULTIRANCE 
METER 

• Eleven Ranges. 

High Sensitivity. 

• Measures A. C. and 
D. C. Volts. 

• D. C. Current Re- 
sistance to 10 
Megohms. 

• Polarized eable and 
single selector 
switch. 

Write today for further particu¬ 
lars. Now offered at the low cost 

factory direct price. F. O. B. 


M#0el SOO Multirange Meter 

95 


TRIUMPH MANUFACTURING CO. 

4017 W. take 51. Chicago, HI. 


money Book 
Ouorontet 

W* Ktand baoti off 
*vtry plots of tooting 
equipmtnt wo toll 
direct. Your monoy 
choorfully refundod 
on moreSandUo rO'l 


Triuin|%k Manufaclurinf Compenir 
Dopt. RC7] 4017 Uk« Si.. CKfeaeo. lit. 

CAfct coupon mm4 (oJap 

Dmc 6lra; Al no obi ■•alien (o ma plaaao Mnd fRKS 
BTochuro on ih. Tfl'imph lint of Iminf oouipmonU 

D«ar Sira: O" Iko baau of jroyr rnoney-back guaraaiM 

pIcaM Ant •nrlow.g 25 % depooit ... .| 

Balance I 9 b« CO.D. for modal. 

Nam*. .. 

Bircot ... 

Cay...Stait.. 



ULTRA-ULTRA-MICROWAVE "RADIO" OF THE FUTURE 


idea, liow eomplicated and cliinnsy our present 
radio receivers are in the final analysis. 

We neei! coils and antennas to hrinpr the si^rnal 
of a transmitter to the control-erid of the first 
tube of our receiver. W'c renuire oscillator-mixer 
circuits to convert the K.K. signal receiveil into 
an I.F. signal. Then follow the 2nd-(letector. 
the A.F. amplifier ami. finally, the reproducer 
or ’ loudspeaker. " 

Rememl»ering that “radio*' waves, and visible 
or invisible “lichf* rays are one an<l the same 
thing, hut different only in their frequency, let’s 
sec how l)r. Zworykin does the trick. 

He needs no coils or tubes in the “input 
stage': referring t«* Fig. H. only an extremely 
thin layer of a photo-sensitive chemical to receive 
the signal. This layer not only converts the 
incoming light signal into an impulse of another 
fre<iiiency. hut al.'*« rectifies the signal into a 
direct current (D.C.) impulse, in the form of 
an electron emission. A second thin layer, made 
of a fUiorescent material, is then used to reverse 
the conversion process. 

However, while the first layer converts a signal 
dounueorf/s in frequency (transform.- light im¬ 
pulse of high frequency into D.C. impulses of. 
theoretically, very low froniiency). the second 
layer of fluorescent characteristic converts a sig¬ 
nal of a low frefiuency (D.C. impulses) into a 
high fl■e<|llency. Or. in other words, it converts 
the D.C. electron beam into visible light, which 
is a >iignal of ver.v high fremteiicy 

Today we are able to receive and to tr.ansmit 
signals in the range starting with the inl’ra-reil 
light and ending with the range of the ultra¬ 
violet light. Tomorrow, someone, somewhere, will 
find a new photo-.-ensitive chemical, or a new 
alloy (in the form of a conibinalion photoelec- 
t»ic cell and thermo-element) which will do 
equivalent tricks in those parts of the wave 
pectrum which are as yet iinconqnered : namely 
the remaining spot between the outskirts of the 
infra-red rays and the shortest of the short radio 
waves. 

As mentioneil before, all the scientists working 
in this part of the spectrum have not yet an- 


(Coutinued from page 393) 

nounced their fiiulings. hut there arc alrea«ly 
certain indications which* when assemhlc^l in the 
proper order, give us an inkling into the future 
modes of radio communication* and the future 
tremls of radio design. 

Complicated receivers of today will shrink to 
a tiny glass hall, consisting in principle of two 
chemical layers* or even (and this is also of 
great interest) of 2 crystals. 

A tiny “electron multiplier” arrangement, ns 
it has been described by Dr. Zworykin and Philo 
T. Farnsworth, will amplify the signals received 
by the first layer (or by the first crystal) eni- 
plcyed. In case optical reception is desired, a 
fluore.scent screen will transform the amplified 
electron beam into light impulses. In case musical 
reproduction is desired, n second Crystal, em¬ 
ployed as sound reproducer, will probably do 
the trick. The principal design of such a future 
radio receiver is shown in Fig. C. Kxperienced 
readers will .«ay; “It must be quite simple to build 
such a receiver after Dr. Zworykin did something 
simikar with light rays, and since the Rochelle- 
salt crystal-loudspeaker is ready toilay as stand¬ 
ard equipment." However, it only looks that way. 
Thei^e arc <u>ite a number of physical problems 
unsolveil: but there is firm hope that these w'ill 
be mastered in time to come. 

Upon consideration of the enormous number 
of wavelengtK'*. available in the range of the 
Ultia-Ultra-.Microwaves. everyone can picture 
himself in posses'*ion of his own receiver and his 
own wavelength allotted to him. in a manner 
similar to the way in which we acquire today 
license numbers for our cars. To make this true, 
another problem must first be conquered: “How 
hall we tune these receivers to receive desired 
programs ?" 

However, a .solution alreaily exists for this 
picblem. loot’s look how photographers interested 
in color-photography “tune" their cameras to 
’’catch" only the image of certain colors of the 
object to l>e recorded. They place filters in front 
of the lens system. Colors (or to speak in the 
l.'inguage of radio technicians—‘frequencies’*) 
not desired by the photographers are “tuned-out" 

Please Say That Vou Saw It in Radio-Cr.xft 


(f.lt«re<l) by means of a piece of stained glass 
and. since we also have to deal with waves of this 
frequency-band, similar tuning methods will 
probably be applied. 

Finally there is another difficulty to exp«t. 
That is the “quasi-opticaI" nature of these tiny 
ultra-lilt ra-micro waves. Since their frequency 
approaches that of visible light, their range will 
be restricted* approximately, to a distance cor- 
re.sponding to the optical range of vision. An¬ 
tennas of odd form will be ro<|uireil to enjoy 
programs, transmitted on thee wavelengths, 
in the apartments of our great cities. 

.\ forecast of such an antenna is shown in 
Fig. A. Aa this illustration indicates, a reflecting 
minor, approximately horn shapeil. is fastened 
at the top of a high post. This form of reflecting 
mirrnr is necej^sary to receive signals from all 
directions. And. below this mirror we see a 
funnel-shaped or concave device. This funnel 
centains a large number of tiny "ultra-ultra- 
tnicrowave receivers ' or receiver cclls^—much a.'^ 
the eye of a fly is constructed with innumerable 
f.icets. each of which is an “eye in itself. They 
will probably be arranged in circles. Each circle, 
containing a great many of these receivers. U 
"tunetl" by means of suitable filters to a certain 
frequency: and the amplified electron-emission 
will be sent via multiple-wire cable down to the 
selector mechanism or control unit and the sound 
reproducer in the apartment. Eventually the 
“tuning" (i.c.. the movement of the filters) will 
be executed by remote-control devices from down¬ 
stairs. 

This all sounds <iuitc expensive. Dut we should 
not forget the numerous and complicated parts 
contained in our present-day receivers, yet how 
much do we pay for a complete set? Or. for 
example: in the beginning of radio, we paid 
about $ 150.00 for a railio tube of quite simple 
ilesign. What is the present price for a com¬ 
plicated metal tube? All these price problems 
are que.stions concerning only the competing 
manufacturers. Our interest i- to induce am¬ 
ateurs to think along the lines of the article. 
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The New 1936-37 Edition j 
of Auto-Radio Installation 


and Servicing 

One of the most expert radio engineer¬ 
ing staffs in the world has written this 
book for you. And you’re going to have 
plenty of opportunity to use it this 
winter. 

Here are just a few of the important I 
subjects covered in this valuable book: I 
Elimination of motor interference for I 
every make of 1936 car . . . Tube 
compliment chart for practically all 
models of automobile radio sets, with 
I.F. peak frequencies . . . Set and an¬ 
tenna installation hints, etc. These and 
hundreds of other problems you will 
meet in auto-radio installation and ser¬ 
vicing are covered in this amazing book. 

If this book were for sale you’d be will¬ 
ing to pay out a lot of money for it. 

But it isn’t for sale! /f’s absolutely 
free! Just fill out the coupon below and 
send it to us. 

Hy^rade Sytvania Corporation, makers 
of Sylvania Radio Tubes and Hygrade 
Lamps, Factories at Emporium, Pa., 
Salem, Mass,, and St, Mary*s, Pa, , 

SYLVANIA 

The Set-Tested Radio Tubes 


TECHNICIANS* DATA SERVICE 

JOSEPH CALCATERRA DIRECTOR 

iiiiiuiiMiiiiiiiiiiiiiintiiinniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiMiiiiiiiiiiiiiiitiiiiimiiiiiiiiim^^ .. 


A Hpeeial arrangement between RADIO-* 
CRAFT maisazme and the publishers of this liu 
erature. which permits bulk mailinsrs to inter> 
tNted RADIO-CRAFT readers, eliminates the 
trouble and expense of writing to each individual 
organization represented in this department* 

2. Hammarlunu Catalog. Contains complete 
.<peoilications. illustrations and prices on the 
Hammarlund line of variable and adjustable 
condensers; intermediate fretjuency transformers, 
coiU and coil forms; sockets: shields; chokes and 
miscellaneous parts for broadcast, short wave 
and ultra short wave reception and transmis¬ 
sion. Also contains description and prices of the 
H: mmarlund line of “Comet Pro’* and “Super 
Pro** receivers. 

5. Elextirap 1936 Volume Control and Re¬ 
sistor Catalog. Contains 12 pages of data on 
Elect rad standard and replacement volume con¬ 
trols. Truvolt adjustable resistors, vitreous wire- 
wound fixed and adjustable resistors and volt¬ 
age dividers* precision wire-wound non-inductive 
resistors, center-tapped filament resistors, high- 
quality attenuators, power (50- and 150-watt) 
rheostats and other Electrad resistor specialties. 

29. Tub Key to Sucvesful Servicing. Four 
diHerent types of combinations of courses on 
Radio Servicing, Public Address Work, and 
Television, developed by the Ra<lio Service Insti¬ 
tute, are described in this 21-page booklet. Com¬ 
plete information, including outlines of the 
courses and costs, is given. Tw'o of the courses 
arc designed for the more advanced and more 
ambitious Service Men who arc anxious to get 
to the top of their profession. The other two 
courses are for less-experienced Service Men 
who want to Advance more rapidly in the Radio 
Servicing Field. Please do not ask for this book¬ 
let unless you are interested in taking a course 
in these subjects. 

53. PoLViRON Coil Data Shect 536. This 
f<-lder contains complete catalog descriptions, 
specifications, prices, performance curves and 
circuits showing applications of the complete 
line of Polyiron radio comptmenU mutle by the 
Aladdin Radio Industries, Inc. 

57. Ribbon Microfiioneis and How to Use 
Them. Describes the principles anrl operating 
characteristics of the Amperite velocity micro¬ 
phones. Also gives a diagram of an excellent 
humless A.C. and battery-operated preamplifier. 

65. Tub 1937 Line of Supreme Testing In¬ 
struments. This 12-page catalog gives complete 
information on the entire Supreme line of test¬ 
ing instruments, including the Model 5H5 Diagno- 
meter; the Model 510 and 5.50 Radio Testers; 
tho Model ,500 Automatic ; the Mo<lel 505 Tulie 
Tester; the Model 555 Diagnomoscopc and other 
Supreme oscilloscopes, tube testers, signal gen¬ 
erators and multimeters. Complete detiiU of 
the Supreme Easy Payment Plan for purchasing 
testing equipment on the installment plan are 
also given. 

73. How to Eliminate Radio Interference. 
A hamly folder which gives very complete infor¬ 
mation on how to determine an<l locate the 
sources of radio noise by means of the Sprague 
Interference Analyzer. A description of the 
analyzer and method of using it i.s included, to¬ 
gether with data on how to eliminate interfer¬ 
ence of various kinda once the source is located. 

71. Sprague 1936 Electrolytic and Paper 
Condenser Catalog. Gives specifications, with 


Radio-Craft Technicians* Data Service 
99 Hudson Street. 

New York City, N. Y, ltC-137 

Please send to me, without charge or 
obligation, the catalog, booklets, etc. 
the numbers of which 1 have circled be¬ 
low. 

2 5 29 53 57 65 73 

74 75 76 

My radio connection is checked below: 

( ) Service Man operating own business. 

( ) Service Man for manufacturer. 

( ) Service Man for jobber. 

( ) Service Man for dealer. 

( ) Service Man for servicing company, 

( ) Dealer, 

( ) Jobber. 

( ) Experimenter. 

( ) Professional Set Builder. 

( ) Amateur Set Builder. 

( ) Short Wave Work. 

( ) Licenced Amateur, 

( ) Station Operator. 

( ) Radio Engineer. 

( ) Laboratory Technician, 

( ) Public Address Worker. 

( ) Manufacturer’s Executive. 

( ) Student. 

( ) . 

1 am a: 

( ) Subscriber ( ) Newsstand reader 

I buy approximately.of radio 

material a month. (Please answer with¬ 
out exaggeration or not at all.) 

Name . 

Address . 

City . State. 

(Please print name and address) 
Avoid delay. The catalogs and booklets 
listed are now in stock and will be sent 
promptly aa long as the supply lasts. 
Please use this .coupon in ordering. The 
use of a letter causes delay. 


list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by 
the Sprague Products Co. for radio Service Men, 
set builders, experimenters and engineers. In¬ 
formation on the Sprague Capacity Indicator, 
for making capacity tests on condensers and in 
servicing receivers, is included. 

75. Sprague Tbl*U-How Condenser Guide. 
A valuable chart, compiled by the Sprague Prod¬ 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am¬ 
plifiers, and how to locate radio troubles due to 
defective condensers. Includes data on condenser 
calculations. 

76. Facts You Should Know About Con¬ 
densers. A folder, prepared by the Sprague 
Products Co., which explains the importance of 
various characteristics of condensers, such as 
power-factor, leakage, capacity and voltage in 
determining the efficiency or suitability of a 
given condenser to provhle maximum filteiing 
and safety in operation. 


UNCLE SAM'S WAR AGAINST "BOOTLEG" S.-W. 
TRANSMITTERS 


(Contitiucd from page 406) 


HYGRADE SYLVANIA CORP. RC-1 7 

EMPORIUM, PA. 

I*ii-asi- .cii.l wlilMHil olilliratlon ynur new service 
Ij nik. IiiviHltatioii aiul Svivltiiur'*. 

Kxpcrlnu-nter O .Kiiiatcur □ 4‘all . 

.^♦•rvii-ciiiaii □ Kniploycil bv dealer □ 

lihii-IiriitltMil Q 

Member Senlec Organization .. . 

.SihbesS . 

riiy . .<tate. 

Name of jobber ... 

JitUltosf ........ 


$10,000 or by imprisonment for a term of not 
more than 2 years. «»r both.’’ 

“Section 502. Any person who willfully and 
knowingly violates any rule, regulation, restrij- 
tlon, or condition mtule «ir imposed by the Com- 
mi.ssion untler authority «)f this Act, or any rule, 
regulation, restriction, or condition made or im¬ 
posed by any international ra«lio or wire com- 
miiiiicalions tr.jaty or convention, or regiilntions 
annexed thereto, to which the Unitcil States ^ 
or may hereafter become a parly, shall, in addi¬ 
tion t(» any other penalties proviilei! by law, be 
punished, upon conviction thereof, by a fine of 
not m«ire than $500 for each and every day 


during which such offense occurs.’’ 

All persons who desire to construct and operate 
a tran.smitter of any type are re<piired to obtain 
authority to do so from the Commission. (Appro¬ 
priate form.s to be used in applying for con¬ 
struction permits and licenses will be furnished 
upon re<piest.) 

A copy of thj.s letter shouUl be delivered with 
each transceiver or other type of transmitter 
Bohl; and a statement should be made in cata¬ 
logues or descriptive literature* for the informa¬ 
tion of prospective purchasers, that a license 
from the Federal Communications Commission 
is required for the operation of such e<iuipment. 


Please Say Thai You Saw It in Radio-Craft 
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MODERN SHORT-WAVE 
DIATHERMY 

(Continued from jntfic 404) 

pare<l with the new (short-wave <liathomfiy), 
In Fig. 1 is a diagram typiral of the newer 
oscillatory circuits : it is thb; type of etiuipment 
which is ii.'setl in the shsirt-wavc method of 
diathermy illustrated at the right in Fig. It. 

Naturally, there van still be heard a few dis¬ 
senting voices from the old school of thought. 
However, the conclusive results obtain<’<l in ex¬ 
perimentation and in practice will undoul>to<lly 
silence then) .soon enough. 

1 cite, for example, the work of Dr. John S. 
Coulter of Northwestern University M<‘dicJil 
School. After much researeh he found that the 
short-wave diathermy machine t'lm.^titutcd the 
most e(Tt*«-ti<-e method for the creati »n of d<‘ep 
heat in the body. Dr. Otiultcr prove*! this by con¬ 
ducting tests at the tiniversity for whii h 40 
.students Volunteered to act ns subjects. A special 
thermocouple thermometer, in the form of a 
large hypodermic necclle. was inserted 2 ins. 
deep into the muscle <'f ea-h stu<lent, and the 
exact temperature ris«^ were recorde<l <luring 
the short-wave heat applicatum. The average 
rise in the muscle was alsiut fi deg- F., with the 
instrument registering in some cas€*s ju? high as 
106 deg. F. 

Although the specific fre<iiiency used in short¬ 
wave therapy seems to make no <lifferenco in the 
result of the treatment, there is no «loubt that 
the higher fre<juencie8 used do produce a more 
intense heating effect upon certain tissues. 

IS SHORT-WAVE DIATHERMY "SAFE"? 

In this method of treatment the tissues deep 
within the body can reach a very high tempera¬ 
ture before the patient will realize it. This, 
incidentally, is a very interesting fact. That Is. 
the deep organs of the body <lo not possess the 
special pain and heat receptors which are present 
in the skin. For example: the application of 
intense heat to the abdominal organs would 
elicit no pain. As for the soft tissue-'^, like muscles 
and fat. they are not as acutely sensitive to 
variations in tempera lure of several degrees as 
are the superficial skin .'Structures, Therefore, 
before the patient can advise the doctor of any 
apparent *liscomfort. his tinsurs may suffer a 
very severe, damatt\nij Unrn. The doctor ordi¬ 
narily has no way <if knowing when a particular 
portion of the anatomy has been subjected to any 
certain :imount of heat. The patient's reactions 
can be, usually, his only guide. This very per¬ 
tinent point still requires much research in this 
newer field of electrt»-therapeiJtics, 

Another danger, and by far a greater one, 
the manufacture of these machines by persons 
not having the re<iuisite knowle<lge of the elec¬ 
trical principles involve*!, an<l their therapeutic 
application. The trend <if the medical profession 
towards the use <jf these machines has naturally 
invited the advent of charlatans in the field of 
manufacture, an*l in the fiebl of medicine itself. 
Quack physicians wull c<»ntemplate an easy <!ollHr 
without the necessity of knowing too much, to 
the misfortune of the unwary patient. 

A iloctor is not sup|MJ';ed to be a radio or elec¬ 
trical technician an*l he depends entirely upon 
the integrity of the builder to supply him with a 
properly-designed apparatus which must perform 
I’KRFKCTUY 1 The me<lical practitioner owe.s it 
to his patient to ch<Kwe his machine carefully and 
wisely. He .**hould inquire thoroughly into the 
technical background of the builders. A “cheap" 
machine may be all the word can imjdy and 
endanger his reputation. 

In a siihH«Miuent article, the author will discuss 
at length the various types of modern diathermy 
machines. th<‘ir relative merits therapeutically, 
and how they functi<in. 


THE RADIO MONTH 
IN REVIEW 

(Continued from jiri.or 301 ) 

more serious, the w^orkmen were being burned 
by the energy sbire*! up in the structure. 

The difficulty was finally eliminated by erect¬ 
ing a temporary radiat*ir for the st;ition alMiiit 
a half-mil** from the previous lo<vation. (Anoth<‘r 
way might have been to load up the tower under 
construction with sufficient indnct;mce to ground 
BO that the resonant frequency was far below 
that of the transmission fre<|uency,— Kditor} 



SURE/ you’ll always FIND 
WHAT YOU WANT IN THE 
ALLIED CATALOG AND 
KftAT THE LOWEST . 
PRICES too/ J 


EVEN THE TOUGH JOBS ’ 
ARE EASY NOW--1 GET 

EVERYTHING -_ i 

1 NEED AT I 

^ALLIED/ I 


time, 

WHEN YOU OROER FROM YOUR ALLIED CATALOG! 


“Time is money^*—and you can^t 
afford to waste it, hunting or wait¬ 
ing for that part you n?cd—“prospect¬ 
ing^* for low prices. That*s \vhy serv¬ 
icemen everywhere order from their 
ALLIED Catalogs — for ALLIED 
means faster shipment—lower prices 
—savings in time, trouble and money! 
ALLIED can fill all your radio 
needs—quickly, accurately and eco¬ 
nomically, Our huge stocks—the 
cream of quality radio, our central 
location—under one (jreat roof, our 
closely knit organization—^geared to 
meet your demands for “lightning** 
service, assure you of highest quality 
always—eliminate costly delays and 
inconveniences—you get what you 
want when you want it! 

F«r fasK'r service—satisfied ciisUimers, lower 
price.-- I>igg<'r profits, order from your 
A!. LI ED Catalog 1 



TESTING LABORATORY AT ALLIED 

A corner of *xjr modern, wetl-eoulpped laborat^ 
where skilled radio technicians carefully test ALLIED 
Radio eouiPment for Quality and performance. Our 
high standarils are your best protection—your assur¬ 
ance of greatest dependability and value! 


EVERYTHING IN RADIO AT LOWEST PRICES 


If you haven't a new 1937 ALLIED Catalog write 
n w ter your FREE copy! It includes more than 
lO.ODO duplicate and replacement parts: 3R mrdcis 
of the new Knight Radios: dozens of Build-Your-Own 
I kits: the latest SW receivers and transmitters; P.A. 
* Equipment; test instruments; Rurlpower units and 
Windchargers: books, tools, etc. Send for this great 
book today! 



^ ALLIED RADIO CORP. Dept, 2-A 

Ml I I Jarksnn Rlvd., Chicago, I 

ffU'b me your lOn: | 

CORPORATION I "7 I 

833 W. JACKSON BLWD CHICAGO^ . I 


THERE ! AOOOD JOB FOR YOU IN 

^ RADIO 


Ule Uiill Train Mou Quicklq to Qualifq 

The servicing of rnodern radio receivers requires experts— 
men trained for this work are needed everywhere. 



of extra cost 


This time saving trouble- 
finder and circuit 
analyzer Included. 


RADIO OFFERS BIG OPPORTUNITIES 


Your possibilities of making money are limited only by your ability an*d skill. 
There Is no room for the soldering iron "quesser.*' But you must be trained— 
the sooner you begin the quicker you’ll cash In, 


LEARN AT HOME NO EXPERIENCE NEEDED 


We will train you at home to serv¬ 
ice a^d repair radio receivers of 
all types. Invest for future success 
in R.T.A. training. 


You need no previous experience In Radio. 
We show you how to make money almost 
from the start. Hundreds of men are 
enjoying the rewards of R.T.A. training. 


Full details of this preat opportunity are ex¬ 
plained in a helpful hook that is FItEK. 
Send for it today. It will be mailed at <ntec. 


FREE 


RADIO TRAINING ASS'N OF AMERICA 

Dept. RC-71,4525 RAVENSWOOD AVE., CHICAGO 


Please Say That You Saw It in Radio-Craft 
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THINCj EVERy RADIO 
lERVICEMAKMUlTK 


Ghirardi g ves you all 417 in his remarkable 
MODERN RADIO SERVICING and handy 
FIE^D DATA beak all clearly explained anJ 
illuslraled. For instance— 

How to use all kinds of test instru¬ 
ments. How they work. Complete con¬ 
struction data. Circuit diaKrams. Latest 
models. 

How to use the most successful mod¬ 
ern methods in repair! nir receivers. 
‘‘Case Histones** and ttmc-savinir. 
moncv-makinfr short-cuts in service 
work. 

How to aliicn any make of superhet. 
and— 

How to use the Cathode-Ray Oscillo¬ 
scope method in aiiirnment work. 

How to track down and eliminate everv 
type of noise and interference. 

How to save time on all difficult trouhle- 
shootinsr and repair jobs. New dope on 
te.sfs and remed'es for hum* intermit¬ 
tent reception, distortion, etc. 

How to install and service all makes of 
auto-radio receivers in all makes of 
cars and eliminate iicnifion interfer¬ 
ence. 

How to master all the complexities of 
AVC and QAVC circuits and trouble¬ 
shoot them. 

These are but a few scattered items among the 
417 essentials of modern radio servicing of 
which these books will give you easy mastery. 
Your shop is only half-equipped without them 
ORDER THEM TODAY. Money-back 
guarantee. 

1300 PAGES 706 ILLUS. 


MMERN RADIO 


RAPIO FIELD 
iERVKE 
' DATA 


0 



NEW TUBES FOR THE YEAR 

(Continual from por/c 395) 


the same rcjiults as the American 6L6 beam 
power tilin', but in a sliifhtly tlilTercnt way. 

The inventor, J. H. Owen Harries, developed 
the device while exiicrinioiilinj? with a tube hav- 
ini? a flat plate which could be accurately moved 
with relation to the cathode and Krid structure. 
Mr. Harries found that at a certain di'lance 
from the virtual cathode (sjiact* eharuc) the 
.secondary* omission from the plate is at a mini¬ 
mum. In other words, the plate .saturation voltajje 
•lues not increase with incre.nse in the distance 
Ijclwcen cathode and plate, but there Ls a «lefinite, 
critical point, greater than the usual plate-to- 
cathode spacing, at which the .<ecoiuiary radia¬ 
tion fn)m the plate is at a minimum. 

Hy application of thLs principle. Hurries was 
able to develop a beam-type lidie of the lot rude 
typo, but having no suppressor-grid or oven the 
deflector plates foil ml in the American beam tube 
(see Kiff* 2). The result of this elimination of 
the siippres.sor has permitted the dc.sijrn of a 
tube having the high power sen.sitivity of a 
pentode, but without the rounded *’knee” in the 
plate-voltage—plate-current curve. It is well 
known that this rounded “anode bonil" is the 
cauae of the high harmonic content in the pen- 
todc-type tube. 

Figure 3 shows a eompari.--on of the plate- 
current—platc-voltage characteristic of the criti¬ 
cal distance tube and (dotted) a comparative 
pentode output tube. 

VARIABLE-MU ACORN PENTODE 

The 9.>6 Acorn. A tiny tube of particular 
interest to the short-wave radio man is the new 
acorn tube (Fig. li) just released by UCA. This 
tube, known as the 956, is a companion tube to 
the 951 pentode, havinfr .similar heater char¬ 
acteristics ami physical size, hut having variaht*- 
aiK charncterinticH, This variable-mu character¬ 
istic makes the tube very cJTcctive in reducing 
cross-talk ami modulation distortion. The tube 
may be u.sed as an K.F. or I.F, amplifier, or as 
a mixer in receivers operating at wavelengths a.- 
low as 0.7-meter! 

956 Characteristics 

Heater Voltage 


(A.C. or D.C.) 

6.3 

V. 

Heater Current 

0.15 

A. 

1 late Voltage 

2.50 mux. 

V. 

Screen-grid Voltage 

100 max. V. 

Coiit nil-grid Voltage 
( Minimum) 

-3 

V. 

Suppressor-grid Connected to Cathode at socket 

Plate Current 

5.5 

ma. 

Screen-grid Current 

1.8 

ma. 

I*late Kesi.stancc 

0.8 

Meg. 

Amplification Factor 

1,440 


Mutual Conductance 

1.800 

Micromhos 

Mutual Conductance 
(At -45 V. bias) 

o 

Micromhos 

Grid-Plate Capacity 
(with shield-baffle) 

0.007 max. 

mmf. 

Input Capacity 

2.7 

mmf. 

Output Capacity 

3.5 

mmf. 


RADIO & I 
TKCHNICAl I 
PITHL. CO. 

45 Aster Place, 
^New York. N. Y. 
Dept. RC-17 I 

□ F.ikI<kci 1 rtnd $6 I 
fur i (^mldiiailoii , 
fer. Inrllulin^ Juti. Ac .1 line I 
'37 Milmhto HII.P , 
1>.\T.\ tKor-il 

clui $♦> VM I 

D I'nflosed llinl fl fur MODICRX' 
nviiin SKUVinXG alone. PostpuiO ■ 
fPortUh II 50) 

■lid free circular. 


ULTRA HIGH-FREQUENCY OSCILLATOR 

The 31SA 0.4-Meter Transmitting Tube. The 
radio amateur and experimenter in ultra-high 
freuuency eiiiiipment will be interested in the 
new W,E. type 316A tube which provides ap¬ 
proximately 7.5 W. output at fre<iucncios up to 
750 megacycles (about 0.4*m€ter). 

The tube is a direct-filament triotle made with¬ 
out a bn.se. to eliminate the capacity and losses 
associated with the insulation anu parallel prongs 
1 at the very high frcxpiencics (see Fig. C). For 
I correct oscillation at the upper frequency limit 
of the tube it is necessary to provide tuning in 
(he filament to ground circuit. The use of ad¬ 
justable concentric lines of approx. 
length is probably the most satisfactory arrangc- 


n Please 


k> 

... 

^ Aildn -.s . 

m 

RADIO PHYSICS COURSE—$4^ 



Fig. 0. New C.R. tube with corrected images. 
Please Say That Foit Saw It in Radio-Craft 


ment. The grid and plate Icad< should also be 
connected at nude point.^ if possible. 

316A Characteristics 

.\mplificatiiin factor . 6..5 

Plate ri‘.<i>l:incc . 2,700 ohms 

(irid-tii-philc traiiscoiiductunce . 2.400 micromhos 

Average Direct Interelcctrode Capacities 

l*late-tc-'’ri.l . 1.6 mmf. 

Crid-tti-fil.Mment . 1.2 mmf. 

riatc-to-tilameiit . 0.8 mmf. 

Maximum Ratings 

Max. ilircct plate voltage . 450 V. 

Max. direct plate current .... SO ma. 

Max. direct grid current . 12 nia. 

Max. plate di.s^iimtion . 30 W. 

Maximum plate voltage may be used at any 
freipjcncy if maximum plate dissipation is not 
exceeded. 

R.F. Oscillator or Amplifier—I'nmodulated 
Max. direct plate voltage .... 450 V. 

Max. direct plate current .... 80 ma. 

Max. direct grid current .... 12 ma. 

Nominal power output 

at 500 me. 7.5 W. 

Grid bia.s or leak .<«hou]d be adjusted to optimum 
\uiue for the particular tube. 

R.F. Oscillator or Amplifier—Plate Modulated 

Max. direct plate voltage . 400 V. 

Max. direct plate current. SO ma. 

Max. direct grid current. 12 ma. 

Nominal carrier power 

at 500 me... 6.5 W. 

Grid bias or leak should be adjusted to optimum 
value for the particular tube. 

5-METER "BEAM" TRANSMIHING TUBE 

The 807 5-Meter Transmitting Tube. The lioam- 
type power tube which has raised such a furor 
in the audio amplifier ami radio receiver circles 
has now invaded the short-wrve transmitting 
field in the form of an K.F. power amplifier 
ti'be having cenimic base, top cap for low 
interelcctrode capacity, and iniproveil shielding 
to minimize the need for neutralization. 

This tube, known as the S07 in the KCA line 
has a maximum plate di-^'^^ipation of 21 W. and 
high power sen.sitivity. The latter characteristic 
makes it especiully suited for use as a crystal 
oscillator. fre<|uency doubler or bufTer amplifier. 
Two S07s in class C for C.W. operation, will 
provide more than 50 W. output. The tube can 
he driven at the maximum ratings ILsted below 
on fre<iucncies up to 60 mcs. (5 meters, approx.). 

807 Characteristics 

Heater voltage 

(A.C. or D.C.) 6.3 V. 

Heater current 0.9 A. 

Mutual Conductance. For 

plate cur. of 72 ma. 6.000 Micromhos 

Direct Interelectrode Capacities: 

Grid-Plate (With external 

shiehling.) 0.2 max. mmf. 

Input 11.6 mmf. 

Output 5.6 mmf. 

A.F. Power Amplifier and Modulator- Class ABi 
D.C. plate voltage 400 max. V. 

D.C. screen-grid vnltoge 300 mux. V. 

Max.-signal D.C. plate current* 100 max. mu- 

Max.-signnl D.C. plate input* 40 max. W. 

Plate dissipation* 21 max. W. 

Screen-grid dissipation* 3.5 max. W. 

*Average<l over any A.F. cycle. 

R.F. Power Amp'ificr—Class B Telephony 
(Carrier conditiorw per tube for u.se with a max. 

modulation factor of 1.0) 

D.C. plate voltage 400 max. V. 

D.C. screen-grid voltage 300 max. V. 

D.C. plate current 80 max. ma. 

Plate input 32 max. W. 

Plate dissipation 21 max. W. 

Screen-grid dissipation 2 max. W. 

Plate-Modulated R.F. Power Amplifier—Class C 
Telephony 

(Carrier conditions per tube for use with a max. 
modulation factor of 1.0) 

D.C. plate voltage 325 max. V, 

D.C. screen-grid voltage 250 max. V. 

D.C. control-grid voltage -200 max. V. 

D.C. plate current 83 max. ma. 

D.C. control-grid current 5 max. ma. 

R.F. grid current A. 
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Plate input 
Plate (ii»sipaiion 
Screen-grid dissipation 


27 max. W. 
11 max. W. 
2 max- W. 


K.l- 


Power Amplirier and Oscillator— 
Class C TcIcKraphy 


Key-down conditions per tube 

without 

modula- 

lion** 



D.C. plate voltage 

400 max. V. 

n.C. screen-grid voltage 

300 max. V. 

D.C- control-grid voltage 

-200 max. V 

D.C. plate current 

100 max. ma. 

D.C. control-grill currctit 

5 max. ma. 

Plate input 

40 max. W. 

Plate dissipation 

21 max. W. 

Screen-grid dissipation 

2 max. W. 

Typical operation ; 



Heater voltage 

6.3 

6.3 V. 

D.C. plate volUige 

300 

400 V. 

D.C. .'icrecn^rid voltage 

250 

250 V. 

D.C. control-grid voltage 

-50 

-50 V. 

Peak U.r. grid voltage 

80 

80 V. 

D.C. plate current 

95 

96 ma. 

D.C. screen-grid current 

10 

9 ma. 

D.C, control-grid 



Current (approx.) 

3 

2.5 ma. 

Driving power (approx.) 

0.2 

0.2 W 

i'ower Output (approx.) 

17.5 

25 \V 

**Modulation essentially negative may 

be \ised 


It tne posiuve peaK oi me >\.r. viivt-iwin.- uwt-a 
not exceed 115 per cent of the carrier conditions. 


NEW NON-DISTORTING OSCILLOSCOPE 
TUBE 

The :M-XH Oscilloscope Tube. Ily means of 
sevcr.'il changes in the ilesign and construction 
of their 2-in. type 21-XH tube the Allen H. 
Dumont Lal>s. has been able to effect two out¬ 
standing ch.'iiiges in the characteristics. 

First, the addition of a corrector electrode, 
tied internally to the gun and changes in the 
shape of the gun itself combine to eliminate 
the “etlge <listortion‘* prevalent, up to this time, 
in all 2-in. tubes. The corrector electrode (a new 
term in osciHoscopy) is placed Jit the cn<l of the 
deflector plates and serves to step up the speed 
of the cathotie stream to the speed at the end 
of the gun. thus eliminating the retarding action 
of the deflectors. 

Si'cond. the correction of the image has also 
permitted increasing the .'sensitivity of the tube 
to just twice the sensitivity of previous types! 

The combination of the.se two improvements 
has resulted in a vastly improved tube (Fig. D) 
in the popular 2-in. size. 


INTERCHANGEABLE TUBE TYPES 

The National Union Tube Corp. has just pub¬ 
lished a new tube b<>ok. listing 32.'* types of tubes 
with Comparable types in new metal and metal- 
glass types eompared to the old glass types, 
and new glass types compared to old. This book 
shottkl l>e invaluai)le to experimenters and Serv¬ 
ice Men who are continually working with tubes 
ill now and obi receivers. 

In this bcK>k, several tubes having si mi liar 
characteristics to older tubes, but having now 
numbers, base connections, etc., which have not 
been mentioned in Ilndio-Craft before, are listed. 
■J’hey are re-listed, below. 


Table I 


New Type 

Siniilar but not 

Number 

Interchangeable w 

r,D5 

45 

607 

77 

6K7 

78 

6.150 

76—6C5 

6K50 

6F5 

6Y.5 

81 

GZ3 

IV 

6 Z6MO 

81 

5U7G 

6 D6 

GVTO 

85 

251160 

43 


♦Names of manufacturers will be supplied 
upon receipt of a stamped and sclf-addrcwsed 
envelope. 
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the book 50,000 radio 
men have been waiting for! 

RADIO 

BUSINEII 

CiHci 

huauujAtMht 

By ALFRED A. GHIRARDI 
and THEODORE S. RUGGLES 

ITs new! It’s iinitiue! It’s sciisalioiial! A troiisurc chest 
of lielddc^lctl husiiiess iiielhods and sales proiiiuliori 
iileas. Tells you liow to sell. How to advertise. How 
to pet free pulilieity. How to slarl a business. I low to 
run ii radio store. llt)w to do more l>usiru*ss al a hot¬ 
ter profit. Everything: ytui neetl to Limw about the 
husiuess sitle of radio a eomplete radio businc'-s 
Course ill one hip hook. Tlie same itleai- piven to you 
here have iua«le thtnisands of ilolhirs tor tho^e " ho 
used them! Hundreds of practical and sticcesslnf sales 
and ad\erli 8 inp supgei>tioiis ready for you to put to 
work making money today. Cnpi<iusly illiislraled. Easy 
to read. The only hook of its kitnl! Soon to he re¬ 
leased. Seiul the coupon tothty for FKEE circular. 


ic ADVERTISING ★ 

IManninp your pronio- 
li(»nal program. How 
niiich to spend. Costs. 
How to write your ad¬ 
vertising. Testetl ap¬ 
peals. (Getting action. 
Hreparalion and produc¬ 
tion. Forms of a<lvenig- 
ing: Disjday Direct 

Mai! — N«'w>paper — 
Uroadcai^t—Phone Hook 
— Otlu'r Media. Piihli- 
c i t y. Merrimndisiiig. 
Premittnis. Contests. 
I'ollow-iips. Eic. 

Scores of examples of 
i^ncresafnl ads illnstral' 
cd. Sales methods. Sales 
talks. Iln.^iiness Fortn.f. 


★ SELLING A 

Vi liy people buy.Market 
analysis. (Felling leads 
and prospects. (Getting 
people into your store. 
Pt inciples of selling. 
Store selling. Celling by 
]dione. Outside selling 
h<»w to get hy the 
d o o r — follow iiig up 
leads. Selling talks. 
Sales resistances and 
how to hrenk them 
down. Making business 
contacts. Etc. 

Applies to radio sets, 
servicinp, Anto Radio, 
P. A. work, accessories, 
appliances, €t.c» 


it BUSINESS METHODS it 

Setting up 111 husiuess. 
Eipiipiuent. Store lay¬ 
out. Managing the hnsi- 
ness. Employee and cus¬ 
tomer relations. Finan¬ 
cial data. Cost account¬ 
ing. Sales and service 
forms and records. 
House policies. Etc, 

CLIP and MAIL 




foTi Vealehs. anvSeuviceMenI 



KaHu> & 
Tfchnifal 
Publ. Co. 
Astor PI., Now York 
KC-17 
Please Bend free cir¬ 
cular. 

Name . 

Address 
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J^ocket 



^ anJi-O* ^ 



Uses large 3" Sq. Triplett Instru¬ 
ment. 

A.C.-D.C. Voltage Scales Read: 10- 
50-250-500-1000 at 1000 ohms per 
volt. 

D.C. Milliainpere Scale Reads: 1-10- 
50-250. 

Ohms Scale Reads: Low l/^-300, higli 
250,000. 

Black Molded Case and Panel. 

Low Loss Selector Switch. 

Complete with Alligator Clips, Bat¬ 
tery and Test Leads. 

A complete Instrument for all service 
ing needs. Can be used for all A.C.-D.C. 
voltagef current and resistance analyses. 

Dealer Price . S15,00 

LEATHER CARRYING CASE 
for Model 666 
Model 669, supplied extra. 

Very allraclive. Of Mark, heavy leather 
with finii^hed edges and strap. 

SEE YOUR JOBBER 
WRITE FOR CATALOGUE 



j.nv j.rii'ivi.i. RticcincHi Ansiruinviiv vo« 

161 Harmon Ave., Bluffton, Ohio 

Without obllsation plcaso scdiI tuo . 

More information on Model G66. .. I am 

aI:fO interested in . 


■ Name . I 

■ Address ... I 

■ Oity . State. ■ 


HOW TO MAKE THE RADIO-CRAFT-1937 TELEVISION 

RECEIVER 

(Continued from page 309) 


so that it is a simple matter to adjust it for 
any of the American stations now operating on 
Ultra-high frc<|Ucncics. 

It is interesting to note the recommendations 
cf the KMA committee which recently submitteil 
a list of suitable characteristics for television 
transmission in the U. S. to the Federal Com¬ 
ma nication.s Commission. These standard.^ will 
probably be the basis of all transmissions. 


Table I 

RMA TELEVISION COMMITTEE’S RECOM¬ 
MENDED STANDARDS 


RMARECOMM.END- 
ED STANDARD 


ITEM 

1. Frequency allocation 

Lower limit 
Upper limit 
An experimental bund 
starting at 

2. Channel wulth 

3. Spacing between telc- 
vLsion and sound 

carriers 

4. Relation of sound 
Carrier to television 

carrier 

5. Polarity of transmis¬ 
sion 

G. Numlwr of lines 

7. Frame fretpiency 
Field frequency 

R. Aspect ratio 

0. Percentage of tele¬ 
vision signal devoted 
to synchronizing sig^ 
nals 

10. Synchronizing signal 


42 mcs. 
90 mcs. 

120 mcs, 
G mcs. 


3.25 mcs. (approx.) 

Sound carrier higher 
in frequency 

Negative 

440-4.50 

30 per second 
GO per second, inter¬ 
laced 
4:3 


Not less than 20^^ 
No recommendation* 


•“Serrated” vertical signal favored by RCA. 
“Narrow” vertical signal favored by Phllco, 
Hazeltine, Farnsworth, General Electric Co, 


THE SET 

Sc much for the conditions under which our 
set wa.s made. We have paintcfl a somewhat 
pessimistic picture of the situation so that those 
who seriously contemplate the construction of 
one of the seta will not be ovcr-optimistic. 
SufTice to say that satisfactory images can be 
received under the conditions mentioned—and 
the construction of the set is well worth while! 

In Part I we will cover the construction of the 
Image Channel usually called the "video” chan¬ 
nel, as far as the 2nd-detector. In subsequent 
parts we will cover the accompanying Sound 
Channel and the optical e<iuipment of «4thode-ray 
tube, swreep oscillators and high-voltage power 
supply for the C.-R. tube. 

The video channel we will u.se for the present 
as an efficient 5-meter superhet. receiver to pick 
up the sound accompaniment of the television 
signals, the sound of the signals themselves and 
those amateur phone stations which are situated 
adjacent to the television channels. (See Fig. 1.) 

The set contains a new, 956 acorn variable-mii 
pentode similar in appearance to the 954 which 
is familiar to most radio men but having the 
advantage of remote cut-ofT. This tube acts as 
the Ist-detector. The oscillator is another acorn 
tube—this time a triode type 955. These two 
circuits are tuned by a 2-section condenser which 
is made from a type MC-36-MX (see List of 
Parts) by removing 3 rotor plates and 2 stators 
from each section. The inside plates on both 
sections are removed in order to leave the great- 



li TURNS NO 12 
BARE COPPER WtRE 


LI »iS TAPPED AT SECOND TURN 
L2 • PIRST 


Fig. 3. Aerial and oscillator coils. L2 is Spaced out 
to track when aligning. 


e.st )K».ssiblc spacing between the two sections— 
to prevent interaction. 

The 95G tube feeds into 2 stages of l.F. 
amplification using a new type of iron-core, air- 
condcnscr-luned transformers which are tuned 
to 3,100 kc. The secotularies of these transformers 
arc shunted by resistors, Kx, which are U8e<! 
to load the winding.^ so that the required wide- 
frc<iuency channel can be obtained. Further in¬ 
formation will be given about these resistors 
later. 

The sccontl l.F. stage fetuLs into a type GQ7 
doublc-diode-triodc tube which functions as the 
diode 2nd-detector and a phase-reversing and 
amplifying tube for the image synchronizing 
circuit. For the present u»e of the set (hearing 
"hams” and music) the (lutput of the triode sec¬ 
tion of the tube is used to connect to headphones, 
or loud.spcaker. 

Special design of the power supply is duo to 
difficulty of filtering the power supply for a 
receiver having the widc-froquency range re¬ 
quired for the reception of images. This power 
supply Consists of a power transformer having 
an over-size core to produce good regulation. 
The high-voltage winding of this transformer is 
shunted by 2 mica condensers to remove any 
transient currents which might otherwise enter 
the receiver. The filter is also of special design 
consisting of 4 Aalloy Transformer Co. chokes 
used in conjunction with 4 Cornell-Dubilicr 
electrolytic condensers. The reason why 4 
chokes are u.se<l is to keep the distributed capac¬ 
ity of the winding.H at a minimum so that the 
filtering action will be at its maximum. 

All the plate circuits and screen-grid circuits 
of the tubes are isolated and bypnssc<l with mica 
condensers. This permits the greatest amplifica¬ 
tion per stage consistent with stable operation. 
The screen-grid of the 95G tube is connected to a 
potentiometer located under the chassis to adjust 
the voltage to the optimum point. Once this 
re.eistor is set it need not bo changed unless the 
tube is replaced. 

The volume of the video channel is controlled 
with a resistor in the cathode circuits of the two 
6K7 I.F.-stage amplifiers. 

CONSTRUCTION 

The layout of parts of this unit is quite impor¬ 
tant and for this rca.'^on. a chassis drilling layout 
Is shown in Fig. 2. It will be noticed that in the 
rear left side there is an open space. This space 
is reserved for the sound channel. The sound 
channel will consist of its own l.F. amplifier and 
2nd-detector, and an A.F. amplifier. (This l.F, 
ampHAer is tuned to a frequency removed from the 
video l.F. amplifier by the spacing between the 
video and soun<l channels of the station to be 
heard. However, we will describe the construction 
and operation of this sound channel in a sub.se- 
quent part, in greater detail.) 

The aerial and oscillator coils of the set are 
identical in construction. As shown in Fig. 3, 
they consist of 11 turns of No. 12 bare copper 
wire wound to a diameter of V^-in. and spaced 
so Ihit the entire winding is 1*/^ ins. long. These 
windings are self supporting and arc mounted 
directly on the 2 sections of the tuning con¬ 
denser. A flat strip extending between the 2 
coils and fastened under the condenser mounting 
Screw is used as the common return for the 
2 coils. Also, it is a good idea to provide the 
tuning comlenser with a soldered pigtail which 
Is soldered to the same mounting acrew and to 
the shaft of the condenser. This pigtail should be 
made of flexible wire—as short as possible—and 
.soldered in such a position that it does not touch 
the condenser shaft as the condenser is rotated 
between maximum and minimum. 

In wiring the 956 tube it will be found de¬ 
sirable to mount the tube “upside down*' In other 
words, instead of the long end (plate) being on 
top, the short end (control-grid) is at the top. 
This iiermits the lends to the grid and plate to be 
kept as short and direct as possible. In making 
this reversal it must be remembered that the 
screen-grid and suppressor-grid contacts of the 
socket are rever-ieil and must be wired in reverse. 

In wiring the set it is desirable—especially in 
the 956 and 955 circuits-—to return all bypass 
condensers, resistors and grounded leads to a 
single ground position on the chassis (one for 
each stage). An examination of the underside 
of the chassis in Fig. C. will show how this is 
done. The reason for this unusual wiring is to 
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keep the hitrh-frequency currents localized as 
much as possible so that interaction between * 
slascs will be reduced to a minimum. 

ADJUSTMENT 

After the sei has been complcvciy wired anu 
the wirint; has been carefully cheeke<l the set is 
ready to niitrn. The I-l*'- aniplilier should first be 
adjusted to 3.100 kc. by means tif n calibrated 
oscillator and pair of phones or some visual 
output indicator. I'or our present purpose, the 
l.F. amplifier Is left with its natural band width 
and so this aliernment is rpiite normal. 

Ne.\t. the tunini' condensers should l>e rotates! 
slovsdy until a siernal is heard ami the oscillator 
plates shouUi be carefully moved ohiser and fur¬ 
ther apart tusim; care to prevent them from 
being broken loose from their supports) to de¬ 
termine the position for greatest volume. The 
ends of the rotary plates arc then bent until 
the same volume is obtained. This procedure is 
then repeated for as many stations as possible 
over the entire band covered by (he coils. Special 
care should be used in aligning the stations of 
the television transmitter rind the transmitter 
which carries the accompanying sound. The char¬ 
acteristic sounds of the television transmitter 
will be recognized im moil lately. 

Next, the screen-grid resistor of the 956 tube , 
should be varied until the volume is slronge&t, ; 
without allowing the Isl-detector drop into 
oscillation. The cathode bias resistor on the 
front of the chassis can then be iise<l to vary the 
volume to suit. i 

The video channel may then be used as much I 
as desireii. to get aquainted with the ultra-high ' 
frequencies with which we will be working in * 
building and operating the remainder of our 
receiver. | 

LIST OF PARTS 

One llammarlund type MC-35-MX dual con¬ 
denser (changcii as explained in text). Cli C6 : 
Two Meissner Ferrocart .Mignaire type 6239 ■ 

3.100 kc. input I F. transformers, IFTl. 1FT2: 
One Meissner Ferrocart .Mignaire typo 6211 

3.100 kc. output I.K. transformer. IFT3 : 

Ele\-en Cornell-Iltibilier mica condensers, O.Ol- 

mf.. C2 to C.'i. C8. and CIO to C15 ! 

Two Cornell-Uubilier mica condensers. lOO mmf., I 

C7. C1-; j 

One Cornell-Dubilier mica condenser. O.OOl-mf.. 
C9: 

One Cornell-Dubilier mica condenser. 0.05-mf., i 

CI6 : ' 

Two Cornell-Dubilier mica condensers, 0.002-mf. 
C18. Cl9: 

One Cornell-Dubilier electrolytic condenser, 4 mf.. 
C20 : 

Three Cornell-Dubilier electrolytic condensers. 

mf., C21. C22 (2 in parallel) : 

One Continental Carbon resistor, 200 ohms 
'-\V.. R1 

One Fleet rad potentiometer. 50.000 ohms. R2 ; 
Four Continental Carbon resistors, O.l-meg. 
R3. R8. Rll. Ri: ; 

Four Continental Carbon resistors, 10.000 ohms , 
R4. K6. R9. R12; 

Two Continental Carbon resistors, 50.000 ohms. 
R3. RU ; 

Tv».o Continental Carbon resistors, 300 ohms. 
\j-W. R7. RIO : 

One Klectrad potentiometer. 4.000 ohms, R13 ; 
One Continental Carbon resistor, 0.5-meg.. 

R15 : 

One Continental Carbon resistor, 3,000 ohms, 
».-W. R16: 

One Aalloy Transformer special transformer, 
type 621-l .V. P.T. : 

Four Aalloy Transformer 100 ma. fdter chokes, j 
type 797. Chi, Ch2. Ch3. Chi : j 

•One type 302 vernier ilial ; [ 

Two liammarhmd acorn tube sockets, type S-900 : 
Four llammarlund octal tube sockets, type S-8 ; ' 
One RCA Radiotron tyjie 9.76 acorn pentode tube. 
VI ; 

One RCA Radiotron type 955 acorn trioile tube, 
V2 : 

Two Raytheon type 6K7 metal tubes. V3, VI: 
One Ra>'lheon type 6Q7 metal tube. V6 : 

One Raytheon type 5/1 metal tube, V6 : 

One Blan toggle switch, Sw.l ; 

One Rian chassis 11 x 11 x 3‘4 ins. deep; 

Four Rian octal-type grid clips ; 

As needed, wire, terminals, etc. 

•.Vonies find addresses of mayuifacturers u'tfl 
he sent upon reeeipt of a stamped and sef/- 
addressed envelope. 








YOU GET THIS PROFESSIONAL EQUIPMENT 


/ Will Prove That 17c a Day 

(Jiisl Alioiil Hie Cost of a Pack of Cigarelles) 


SERVICEMEN ! 

For those already in Radio. 
Sprn.vherry offers nii AD¬ 
VANCED Training Course 
that has prove<l invaluable to 
humlreils of servicemen. Saves 
you time — saves money — 
teaches ytiu the easiest wa.v to 
do the hardest jobs, fiet details. 
Mark an \ here ( ) and we 

will send our ADVANCED 
Radio Training Booklet free. 


i SPRAYBERRYg?*£fSlJ 

I r. L. Sprayberry, President 

I 2545 University Place, N.W., Washington, D. C. 

® Without i.t)llt:;itloii ti iu> Mit. pleaie send your free liook 
■ 'V<M It FirmiL: in HaDPi. ’ and other dft:uli of fammi, 
I .Spra.\ berry Triiudn;:. 

I Xante ... 

I AddrC'S . TtVTrr 

I r.VSIK rOCION* ON* fKNNV POSTCAkD AND MAII TOU.'V 


3 -Tube Short 
Wave Radio 

Only $3 >25 


(less tubes, ptiones, unwired) 


A po weT'f u I. sens I - 
live, and select Ivt- SW y*- 
reivpr roverinc the c«»tl»*e uavc-teiiKi}} 
spnn of 12 co GOO mciets In 5 sieps. no I'Ll G 
IN rOft.s .'ire UM-i|. slnuUv turn the wJiveD.u <l 
Kwltrti and enjoy t*eeelitlon on miy vva\-eleiutU« wiUim tins 
range. 


O tubes, caliinel. 


S1695 


BS-5 


12 to BOO 


6-TUBE BAND 
SWITCH RECEIVER 


ACTUALLY SETS YOU 
UP FOR BUSINESS 

RIGHT NOW! Is the 7’ime fo Get Started in an Indus^ 

try that Is Making Fortunes for LiVe, Wide ~ Awake Men. 

Tins new and dilTcrcnt kind of Training docs more than teach 
yon about all branches of l^adio. It teaches yon Radio business meih- 
od>—it sets you up ready for an actual start in business—and it 
hacks np cverv step of voiir training with URAL PROk'LSSlOXAL 
RADIO EQUIiLMLXT! 

No matter whi^t kind of Radio Training .vou take, it is absolutely neces¬ 
sary that you have equipnient of this kind llEFORF you are ready to star! 
making real money. 

Spra.vberry Traiuir.g brings it to you .almost at tlie start- -ttaches 
jiist how to use it under actual working coiidiiions. Upon complettoti 
have COMPLETE htisiiiess and 


technical training. PLUS the 
luefied eqnipnieiit to enter husine.ss 
at once for full or part time prnhts 
*-^r to .start off on a career in any 
one of Radio's specialized fields, 
.such as Public Address. Auto Ra¬ 
dio. Cmmiercial Radio. Broadcaii- 
ing. etc. 


I (AN TIACH YOU QUICXIY-NO 
PRIVIOUS (XPIRIENO RIQUIRID 


No matter what type of work 
yon have been fl ing . . . no mat¬ 
ter how Hinited your past experience 
in Kadi; . . . niy practical, hotiie 
‘.tiidy course u ill tliorOKfjhly fit you 
for a tiini profitable career. 

Von will be amazed at how quick¬ 
ly you will gr.isp the fundamental: 
of modern RADIO ... it is really 
Very easy to learn. My course has 
heeli planned to give yon jii.-^t what 
YOU need. It's easily understood 
. . . the best TRAINTNO I'fl/ac 
you will find anywhere in the 
Cdunlrv. Write today for my latest 
I RKL iKioklet. -VOUK FUTURE 
1 \ RADIO/* 


READ WHAT OTHERS SAY ABOUT 
THE FAMOUS SPRAYBERRY TRAINING 


A. H. LA NO IE. .Nnitlihriil i-. .Ma.s. 
writes: "Sinpc cnridlnik' I li:i\e .;;,ire(l 
H net profit of more th;ni $ir»u In Uiare 
lime ahiue . . . ntnl I am not half thmuilil 
ilK* «-oui9e yet. Honestly. 1 wt un 
derstaml liow .vou ean giro mutU tor 
su Iilile money." 

EDWIN A. GAMMON, .tuliurii. Me., 
sd.v.x; I HI. jour lour.ie 1 Inve lii en 
il lu il with uiMk . . . a Inevlni; codU 
results uith radios vvliiell had lieni un 
Mn« f-..«.fully larkled hy other servicemen. 
V4*u ile.-ene all the eredit.'* 

WALTER DAVIS. Raltimoic. .Md. 
enthu . Thaiiki to the Sprayhenv 
r:atttra1 C^‘Ur^., I ,ni lUm m,'ikillg 
aii averase of from .*10 to ?25 I'er ut*»'k 
ill spare time work.” 




A REAL, poworfiif 3 tul>e 
itbori wave rcI that readl'y 
brlntrs in anialonr?*. police 
cnlls. itriiailcaKt Kt«llon». tx- 
perlmciital .'iiid fi>rcii;n s(a- 
tloriK with Rood volume Yiiuler 
fair rnndhloris. THE WORLD 
AT YOUR DOOR! 

A dcpondalile revolver 
wlilrh !« guaranteed to 
..ive resiuUii Operates en¬ 
tirely from the AC or DC 
house current. .'<|inplc to 
build iind easy to operate. 

Iteauiiful. Iitack shrivel fin¬ 
ish rabinot an<l nistnietlons 
fiirnlsheci. W.ive-length 
range 12-600 meters. An KITS w-lred. extra 75r. 
ideal set for the beginner Tul*es. each ."lOc. nro.ad- 
who wishes to learn the east tt.and rxttls <21. «‘Xira 
thrill of short wave recep- Or>c. rannoni<al| <loul>tC 
tion. headphones 81.35. 


THREE TUBE BAT¬ 
TERY SET, less tubes, 
phones, unwired 82.95 

TWO tube battery 

SET. less tubes, phones. 
unwired 82-00- _ 


FREE: New 1937 Catalogue 

24 hour service on all orders. 20% deposit required on 
C.O.D.’s. 


BS-5 kit. of necesnary parts. Including 
rietailcrl In struct Ions, les.s tubes. Calduet. 

unwired ... . .. 

SPECIAL; Complete kil. Cabinet, tubes 

and Inst ructions, unwired . 

(If metal tunes are preferred to glass 
tviH*. ncki SI) 


!10“ 

S14.K 


eiLEN RADIO LABORATORIES 


Dept. RC-1, 136 Liberty Street, New York, N. Y. 
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/GtGoodFVU'TINE 
^SB&BE'TIME Jobs in 


ELECnUOTY 


I Get Into aBig FqrField 
IforaBig Pay Future 

'^mIa in ijffWi$pa/ut']im 

by PRACTICAL Shop Methods 

WITHOUT LEAVING HONE 

Now* Electric Institute brings—^TO YOUK VERY 
DOOK^practical training necessary for the rich 
rewards in Electricity. Keep your present job- 
no need to leave home—now you learn ELEC¬ 
TRICITY easily, practically — RIGHT AT 
HOME—in your spare time. 

Prepare for Jobs Leading to 
Salaries of •BO,MO.'SOaWeefc 

Get into a real money making field for a big pay 
future. There is no better way to succeed than to 
TRAIN for work in an industry that is expanding. 
New Electrical projects constantly mean more 
Jobs for men with practical training. Almost 
every industry uses TRAINED ELECTRICAL 
MEN. Or vou can own and operate an electrical 
busmess of your own. 

Opportunities to Earn Up 
to $5t $10 a Week or More 
While Training 

With this amazingly easy, fascinating method of 
HOME SHOP training it is possible to start 
EARNING MONEY almost at once. Ho not con¬ 
fuse E 1. Training with dry, theoretical text 
book courses. Electric Institute tells you exactly 
^AT to do—THEN YOU DO the ACTUAL 
JOBS with ELECTRICAL EQUIPMENT and 
APPARATUS which comes with your training 
at no extra cost. 

Become a TRAINED man without leaving home 
or your present job—then be ready to step into 
a REAL ELECTRICAL JOB. 

Money Back If Not SatisBed 

You must be satisfied. I Rtve you an agr^ment 
to return every cent you pay on tuition if, after 
completing my training, you are not satisfied m 
every way with my instruction, equipment or 
other services given you. 

With my training, my graduates receive life time 
consultation service, employment service and 
many other fealuies to help them succeed m 
Electricity. 

Electric Institute is ready to show you the way in 
the creat, growing field of ELECTRICITY—where 
trained men arc ALWAYS NEEDED. M.iil couj^n 
TODAY—for big, free book of facts about this 
revolutionary Practical Home Shop Tranmng and 
the IreniendoUfl opportunities in ELECTRICITY. 

DIESEL ELECTRIC POWER, RADIO 
and REFRIGERATION 

Take advantage of the oppor¬ 
tunities awaiting trained men in 
these and many other branches 
of Electricity, with ELECTRIC 
INSTITUTE practical training 
Mail coupon for complete facts 
about ELECTRIC INST" 
TUTE — it may be tli 
jpg point in your life. 





ompicie lacu ^ 
1C INSTI- M 
e tlie turn- h 

s 


H. W 4 Petersen, President 
Electric Institute. Inc.. 

Dept. 157A Hinsdale* Illinois 
Send Free Book with all facts about E. I 
Shop Training. 

ATume.. . . .... ..Age.. .. 


Home 


Address . 
CUy. 


.StaU. 


BUILD THIS 12- TO 500-METER 
"BANDSWITCH 5" 


('Contirtucti from page 406) 


coiipU'd into the control-irrid winding of the 
dfteclor sta^e, the proper windings for the wuve- 
lenirth in question btung selecte<l hy the hand- 
switch Sw.l. This switch is one having an ex¬ 
tremely low di.stribute<l capacity and a very high 
R.F. impedance in order to ri-ducc los.ses to an 
absolute minimum. Electron coupling, due to its 
high onler of sensitivity, selectivity, and smooth 
operation, is use<l in the oscillator system. The 
cathode taps on the -T coiU have been carefully 
worked out in order to insure ma.ximum sensitiv¬ 
ity and ease of control. 

Regeneration is controlled by means of poten¬ 
tiometer RIO (0.1-meg.) having a specially- 
lai>ertMl resistance characteristic. This method of 
oscillation control has no effect on the tuning 
adjustments. The A.F. component of the output 
of the detector stage Is fed into the 2-stage A.F. 
acljustments. 

The approximate wavelength coverages of the 
5 steps are as follows: 12 to 26; 2.j to 50; t4) 

90 ; SM to 204 ; and 202 to 5.50 meters. Operated 
from any aerial having an overall length of from 
20 to 90 ft., this receiver is capable of con¬ 
sistent foreign a.s well as domestic short-wave 
reception at full loudspeaker strength, 

LIST OF PARTS 

One P2ilen special chaj^sis and cabinet, drilled 
for use ; 

♦One illuminate<l vernier airplane dial; 

One Oxford Premier 5-in. dynamic speaker with 
transformer; 

One Hammarluiid tuning condenser, 140 mmf., 
C5; 

One Hammarliind bandspread condenser, 15 
mi,if., C6 ; 


•One headphone jack, J ; 

♦One 5-prong glass tube socket; 

♦Four 6-prong glass tube sockets; 

•One 7-prong metal tube socket; 

One F.ilen set of 5 special coils; 

♦One re.^istor, 50,000 ohms, R1 ; 

•One resi.-stor, 2 megs., Ij-W., R3 : 

•Two resistors, 500 ohms, V^-W., R2, RS ; 

♦One resistor, 0.15-meg., ^n-W., R4 ; 

♦Two re.sistors, 0.25-meg., Mj-W., R5, R9 : 

•One resistor, 2,.500 ohms, R6; 

•One resistor, 0.1-meg., Vj-W., R7 ; 

One Centralab regeneration control, with switch. 
0.1-meg., RIO ; 

•One switch, 2-polc 5-throw, Sw. 1 : 

One Cornell-Dubilier mica condenser, 250 mmf., 
C7 ; 

Two Cornell-Dubilier mica condensers, 100 mmf.. 
Cl, C4: 

Four Cornell-Dubilier tubular condensers, 0.01- 
mf., 400 V.. C2, C3, CH, C9 ; 

Two Cornell-Dubilier tubular condensers, 0.1-mf., 
400 V., Cll, C12 ; 

One Cornell-Dubilier <iual filter condenser. 30 
mf., 175 V., 10 mf., 35 V.. CIO; 

One set RCA tubes ; 

•One octal-base resi.stor tube, type K49A, V6 ; 
•Four black bakelite knobs; 

Fifteen ft. black push-back wire, solder, hard¬ 
ware ; 

One Kenyon filter choke, ch. 

*Xanies of manu-facturera will he auppUed 
upon, receipt of a stamped and aelf^addrenaetl 
en velope. 

This article has been prepared from data sup¬ 
plied by courtesy of Xilen Radio Laboratories. 



GRIDLESS VS. GRID TUBES 

fCoMri'HMcd from page 307) 


distortions caused by these electrode currents. 

(6) Inherent ability to limit either their own 
output current automatically, within any fi.xed 
range of variations, or unwanted signal or noise 
amplitudes, either below or above a given in¬ 
tensity le\’el, as determined by adjustable elec¬ 
trical circuit con.staiits—thus producing an 
"anti-m,lse” tube I 

(7) Possibility of modulating several electron 
lieams similiarly and simultaneously. <jr else dif¬ 
ferently and independently, as desired to utilize 
their variou.'? outputs for a common purpose or 
for individual and different purposes. 

(S) Production of (relatively) very short elec¬ 
tron beams of the full and complete cathode 
electronic eml.«.sion, without resorting to the use 
of so-called “electron gun” or other electrical 
mean.s well-known to the art (which, however, 
are unable to cause the utilization of the full 
cathode emission). 

(9) Possibility to cause purposely the libera¬ 
tion of secondary electrons, by coating certain 

Please Say That You Satv It in Radio-Craft 


electrodes with appropriate rare earth oxides: 
and to utilize the secondary emission produce<l 
by primary electron impacts thereon to obtain a 
higher voltage and/or current amplification. 

(10) Another new and advantageous feature 
(available in one design) is a novel type of 
controlling electrode, shaped and positioned in 
such a manner as to divide an electronic emis¬ 
sion, radiating uniformly around a cathode, into 
a number of electron beams; while exerting 
electrostatic pres.sure upon all these beams simul¬ 
taneously or in<Iependently. 

There are many more features and advantages 
to be found in the radically-new “gridless*' prin¬ 
ciple of operation, and tubes that, by means of 
“compressor” electrodes, utilize this principle 
of operation ; but space does not permit further 
elucitlation at the moment. However, the writer 
will be gla<! to answer any inquiries, concerning 
the gridless tube, if these inquiries (addressee! 
in care of Radio-Craft) are accompanied by a 
stamped and return-addressed envelope. 
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LOOKING AHEAD IN 
THE RADIO FIELD 

(Co)itinurd from 405) 

communication system. 

Radio men who have taken courses in hroad- 
cast technique will be interested in Mr. MrNary’s 
eiigETcsticin that the present broadcast band be 
extended to the frequeney limits of 520 kc. tv<»nse- 
quently addin? 3 channels) and 1.000 kc. I a<ld- 
in? 5 channels)* thus in the latter instance 
absorbing exist in? experimenttil television fre¬ 
quencies. The rejiercussion was immediate. Pur¬ 
due University iKiinted out that they had found 
the l.fiOO kc. re?ioii of freiiuencies to be par¬ 
ticularly satisfactory for long-distance television, 
even up to 1,000 miles. National Television 
seconded the idea that this portion of the radio 
spectrum be retained fftr televL^ion. And at the 
other end of the scale. Mackay Radio and Uncle 
Sam pointed out, is the 500 kc, channel rescrveil 
for the SOS distress call, thus endangered. 

The experimenter in radio must keejf in mind 
the very imporUint phenomena of diurual rari- 
ations. if he is interested in long-distance or 
international radio services, we learn from re¬ 
marks by Dr. C. R. JollifTe, former FCC Chief | 
Engineer and now with RCA Conimimicatuins, 
Inc, (‘’RCAC”), Addressing the Commission, the ^ 
Doctor pointed out that KCAC provides direct 
radio contact between the United States and 47 
nations, and between 11 cities within the United 
States, but that this service is possible only by 
dependence on the assignment of numeruus ra<lio 
frequencies. Due to variations in reflection and 
refraction of radio w'aves, tlcpcnfling upon the 
time of day or night, the time of the year, and 
other factors, reliable communication is possible 
only by utilizing to the full the distance-bridging 
possibilities of particular fretiuency ranges for 
cpecific needs. Realization of this important fact 
immediately reveals the need for numerous fre¬ 
quency assignments; however, each of these 
frequency ranges now available to RCAC ere 
utilized insofar as possible if not for one or an¬ 
other service, so that maximum economy may be 
exercised in the use of the precious allottmcnts. 

* « « 

Sound recording received a boost the other 
day when a New York newspaper ran an 
editorial comment headed *'Huey Long Will 
'Speak* Again.’* The editorial pointed out that 
the **voice** was scheduled to be reproduced at 
the N. Y, Hippodrome from one of ex^Senator 
Huey Long’s recorded radio speeches, ^ounef 
recording received more attention when 
Senator Vandenberg*s confrovers/a/ ’’debate*' 
with the reproduced voice of President /?oose- 
velt originally recorded in 1932 was refused 
time on the air by many broadcast stations 
last October, And souncf recording for the 
third time received publicity in the press 
when later Colonel Knox announced that he 
would use the Senator*s "debate** record to 
preface some of hiS political speeches over the 
P.A. system in his special train (equipped with 
sound-reproducing apparatus)! Technical men 
in every branch of radjo had a finger in the 
*‘pje’* of expend/fures for various political 
radio activities (broadcasting public address 
etc.) that ran into hundreds of thousands of 
dollars, last November. 

A newspaper report states that Benny Rubin 
keeps his youngster (3,000 mi7es away in Holly • 
wood) posted on his broadcasts by making 
records of them including special inter¬ 
polations and sending them to the boy. 
Another broadcaster Erling C. Olsen tele¬ 
phones his ni^htfy 5-minute script when the 
stock marketclosestoa local New Kor/f studio; 
this enabfes him to catch the 6:15 for his 
home in Scarsdale in time for supper and to 
hear his program over WMCA. 


Lieutenant E. K. Jeff, FCC A 8 .«!i 3 t, Engineer, 
explained that ‘‘There is no reliable information | 
available as to the amount of activity on fre- | 
quencies above 110 megacycles.” It w’as for this 
reat^on. therefore, that the Commission in lli31 
decided to stimulate investigation of these ultra- 
high frequencies, and gave i>crmis8i«n to the 
licensees of all classes of stations in the experi¬ 
mental service, including amateurs, to operate 
(in their particular classes) on any fre<iuency 
above 100 megacycles they cared to select, with¬ 
out further authority, , 
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FLASH!EXTRA! 
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Deposits!! 

Srrvipc rxiH'rt>: Get many latest 
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NATIONAL UNION TUBES 

1037 Clough-BrenKle Signal 
Generat4>rs. Mo<lel OMA oiH*r- 
ates from 110 volts, 50-00 cycle, 
continuously variable lOO K.('. 
to 30 M.C. Single and double 
trace selei'tivity. Curves for 
use with output meter or oscil¬ 
lograph ; Complete with tubes 
and accessories. Model ()('-A. 

JOO K.C. to 30 M.C., operates 
from UO volts, 50-60 cycle. 

Complete with tube.s and hand 
drawn calibration curves. 

Available on N.U. tube deals 
with time payment plan cover¬ 
ing deposit. Investigate. 

YES—FREE—THE N. U. WAY 


The National Union Way makes the piircha.se of 
National Union radio tubes doubly profitable. 
Resides full protectuui on the highest quality 
radio tubes, each National Union tube purchast>d 
helps to earn free equipment. Rut, possession of 
the equipment is obtained at once with just a 
nominal cash deposit, l Deiiosit is rebated wheri 
required number of tubes have been purchased, i 
Over 50.000 completed deals with progressive 
radio dealers. Don’t be miBliHl. See your National 
Union j‘oblK*r and get all the facts. 

Other Notionol Union Offers 

Tn SOrXD I;QLTI’]MT:NT item? arallahic Ihrliiilc 17-\Tatt 
TK)rtuhle .system. Ii)-watt portable sy>lem, ♦i'wau p»rt«bic 
.'yuem. pickup and turntable, etc., all uiaiiu 

fartureU by Wclmter-t likajio, 

Tn S1U)1‘ Ktjl'l 1*M KNT Items avalLihlc hicltide .itxk 
cabinets, costs, display slxii'. etc. All items absulutcb 
free the National I’nioii Way, Get full dct.uK. 

In SIJIVU'K Kuril'MK.NT Items arailahle InHiule tube 
testiis, an-ilyzci.s, oacilI.j«raph.s, >I»ihai i(:eni-rator4, mudu- 
lator-. iiieter.s, etc.. iTtiiluits «'f .su< h iiJ.»Muf!ieliircrs a^ 
Supreme, t'l.-ugli-Hrciuile, llirkrjk, Trlidotl. Uc.tdrlic. 
I'riHi.don. ]l.«dio City. 1 turnout, J.F.lt, and others. 


About National Union Rodio Tubes 

National 1'ni<m m.tiiufactureH a complete line of radio 
lubt - in iJiu". metal and G lypc. National l'nion ‘.4 Uiuh 
qu.ility li.i. made them tiie nut-.tandink favorite In the 
radio .service profes-ion. .Ml ..de, jinllile>: liavo been 
formulated with the idea of making National Vnion radio 
tubes tile ideal replarenieiu tul)e for the radio de.iler. 
Thi^ lias Itevii backed up wltli a helling proirr.uri tliat 
mc.iii.s re.il -upport and liolli tn the ulde-awake di.iler. 
De.ilcr. anil jnPljors haiulling National T'niuii radio Uibcs 
ate llie le.idei > iii leljair Part, iiiid !«ei\lic.. 


Let National Union Help You 
Write for Information 

NATIONAL UNION RAOlO CORPORATION I 

570 Lexinaton Ave.. New York City RCI37 | 

Wifhout ni>liuMtiuii please send me more lnfi»rm.tt.on g 

oil I 

.Free offer lai ClouPh-Iiretigle Model UMA • 

.; MiKlel OC A. | 

..Free offer on . * 

Dealer’s Name . I 

Address .. I 

ritv . . State . . * 




MODEL OMA 

14c PER DAY 
$11.40 DOWN 

DEPOSIT REFUNDED 



MODEL OC-A 

7c PER DAY 
$5.40 DOWN 

Deposit Refunded 


WHAT TO MAKE atuikew 



WRITE for these books: (1) The jA 
lIomeWorkshop,/ree; (2) What to ^ 
Mftkeon tiie Laitne. for; (3) How to !_ 
Hun n Lathe. P*0 pn^s.trjc. Coin V 
"i or staimm accepted. Any South L-; 

Rend Screw Cutting Lathe on 
■\ ea».y terms. rrieeruTS up. Aafc 
jj' jvr Cufafug 15. 


ON A LATRE 


S36 Madison St.. South Bend, Indiana, U.S.A, 


RADIOS WHOLESALE! 

30 DAYS TRIAL 

Time in on piditlcs. news, 
mij'ie. in.irket niul weather 

ie|N>rts with a new ZKlMIVlt 

\Vt»Uldi-\\TDK IlADiO. All 
•lie latest iinprnvemcnts. 
MDVlV-ltArK (M'AEtAN. 
TLK. one year FILKK service. 


.MI clcrtrie, firm, li.utcry ami .'into 
r,idiIniy direit .lud .'t.WK FI* To 
."•ii'r. .\sk al)oi:t our I -er-Agent 
iMan K.MtN IIXTIIA MONEY, be a 
ZKl’llM: .salesman 


ZEPHYR RADIO CO. 

I3i4l Hamilton Ave., Detroit* MIehiean. 


Write for 
FREE 
Illustrated 
Catalogue 
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THE MOST COMPLETE LINE-ALL TYPES OF QLASS, OCTAL 
BASE. METAL AND AMATEUR TRANSMITTER TUBES 


NEW Du Mont TUBE 
SPURS TELEVISION 

A SENSATIONAL advancement in Television 
has been ma<Ie possible by a new type 
Cathode Hay tiilx; iH^rfectotl by Allen B, Du Mont 
Laboratories, Ine. Experimenters, service experts 
and cuKineerw are invited to write to Allen It. 
Du Mont Lalwratories, Inc., Upper Jlontclair, 
N. J, for information on the new tube. It is also 
suKRostetl that those interested in television re¬ 
ceiver construction follow the series of articlcii 
on this subject, starting in this issue of Itadio- 
Crafl,—Advt, 


The Right Combination 
at Your Fingertips 

Here’s some light on that SELECTOR 
SWITCH PROBLEM, you Knight of 
the soldering iron. 

If the circuit calls for more lugs than 
a centipede has feet, scram over to 
your jobber, and make up your own 
SELECTOR SWITCH .... thousands 
of different combinations possible with 
a CENTRALAB Kit at his place. 

Switches for; 

• Aitalyzcr* • Capacitance 

• Output meter* • Retietance 

• R F OiciJiators • Ham Equipment 

• A. F. Otcillators • P A Work 

m Tube Checker* • Volt.Ohm.Am Meter 

R Decade BCKe* B Radio Rece^vrr 

Replacement* 


Cen^Rlab 

MlLWAUKEE^^i^WlS. 

BRITISH CENTRALAB. LTD. 
Canterbury Rd., KiJboum 
London N.W* 6, England 
CENTRALAB 
118 Avenue Ledru*Rallin 
Paris XI. France 


A SIMPLIFIED CONVERTER FOR THE SHORT-WAVE 
RADIO BEGINNER 

(Continued from page 401) 


lead must tiof pick up broadcast signals, and 
shielding must necessarily be very ofTi'ctive. Fur¬ 
ther, the cable shoulil be of true low-capacity type 
to minimize signal loss.) 

CONSTRUCTION 

The chassis pan should be high enough for 
installation of the coii .switch ; drill and cut it 
(Fig. 2). If the dial specified is to be used the 
front cut-out will be necessary unless the builder 
is preparenl for longer coil-con denser leads than 
those shown. The dial, of cour.se, may be set up 
high, and supported by small angle brackets 
fastened both to the dial frame and the chassis— 
if si>, the cuntlenser must be raised. Or the dial 
may be brought forward: but this makes the 
control shaft protrude farther, and re«iinres 
extensions for all other controls. 

It might be wise to punch tube holes with a 
special die (for* the retaincr-ring-mounted 
.sockets) unless regular laminated, but le.'<s cfli- 
cient, sockets are used. 

Mount the sockets, positioning them for short¬ 
est possible leads to associated components, and 
make sure that the retainer rings hold them 
firmly in place. Mount all other parts except 
coils. 

Wire the filaments in series; follow the 
schematic carefully, and use fairly heavy, well- 
insulateil cable. Wire up the power circuit ; test 
for filament continuity and for shorts to ground. 
If an A.C. meter is available, put in all tubes, 
plug in the A.C. cord on the line, and get fin 
over-all filament reading. This should be approxi¬ 
mately 44 V. 

The 3-wire line cord should have a self-con¬ 
tained resistor of 250 ohms unless the dial is 
to be pilot-lighteil. If one pilot is to be use<i. 
Ui.3 V.), iii.'^tall a re.-^islor cord (210 to 220 
ohms value) ; add a 30- or 40-ohm power resistor 
to the series filament circuit, nml wire the pilot 
in parallel with this power resistor. If 2 pilots 
are found necessary to light the ilial si‘ale, use 
a resistor cord of about 170 ohms value, with 
two 40-ohm power re.sistors in series in the fila¬ 
ment circuit, and parallel a pilot light across 
each one of these, IMliits will probably not rix-eive 
full voltage, but proper illumination for A.C.- 
I).C. dials, without burn-out when the set is 
plugged into the line, isn't easy; compromise is 
necessary (see Fig. 4). 

Wire in all other parts which have been in¬ 
stalled. Add tie points, supports soldered to the 
chassis, wherever they may seem necessary. Be 
.sure to have one near the baml switch, so that 
the return leads of coils may find secure anchor¬ 
age. Bring a lead from the condenser iv)tors 
through the chassis to a short, direct, soldered 
ground, and then connect bypass condensers 
from the Oscillator and detector coil ground- 
return lie points to this same ground point. 
Do not fail to hi/pass /Acs#; coil trroiinaiit Acre, 
If one terminal is iiseil for returns of Iwth o.scil- 
lator and iletector coils, one bypass alone will be 
needed. But don't forget it, even if “B-” is 



bypassed elsewhere ; the complete high-frequency 
circuits MUST be hx-alizeii properly. 

If you haven't done it before, you must now 
do some work on the I.F. coils before thct?e are 
finally installed. Remove the shield cans, care¬ 
fully unsolder the leads to the trimmer con¬ 
densers, and then unwind from each coil (1 in 
all—2 primaries, 2 secondaries) approximately 
60 turns. It will now be necessary to carefully 
clean the wire of its insulating enamel, and re¬ 
solder to the trimmer terminals. Every care 
should be ererciticd fa doing (Aw. The wire is 
stranded, and cacA. and every strand must be 
cleaned and s<ildereti. If strands are left uncon¬ 
nected, coil resistance may l>o appreciably in¬ 
creased, with poor performance a result. Test 
each coil for continuity; then get a resistance 
reading. The resistance for each coil should 
measure around 12 ohms. 

Replace the cans, mount the coils, and wire 
the 2 I.F. components into the receiver. (Red 
wires to '‘B-b." blue wires to plates, green wires 
to grids and output ground, blai-k wires to "B-" 
and output connection to the D.P.D.T. switch.) 

It might bo wise at this point to go over the 
whole job now for continuity, shorts, etc. This 
should be done with tubes in their sockets, as 
there may be contacts between elements in 
some of the tubes. 

COIL ADJUSTMENT 

However much the coils may track on paper, 
it will be found that alignment difficulties, even 
with variable trimmers and padders, will be ex¬ 
perienced on actual construction and applica¬ 
tion. Build and install one set of coils at a time, 
removing turns from both oscillator and detector 
units (or adding turns) until both II.F. limit 
olignment and desired ILF. limit “spotting” 
are had. If the detector circuit oscillates, 
connect the cathode to a lower point on the 
coil. If the 6Cr» circuit does not oscillate, run 
the cathode tap up higher on the oscillator 
coil—selecting a final adjustment which will 
assure a fairly strong and uniform R.P. for 
injection into the 6L7'3 No. 3 grid. Antenna 
connection loading may throw off H.F, limit 
tracking, but the variable detector-circuit trim¬ 
mer should permit easy compensating adju.st- 
ment. If detector tuning has a freiiuency "pull¬ 
ing” effect on the oscillator, provide better 
shielding between coils. 

The single “broad-banil” coil set, or the H.F. 
range coils in a multi-band assembly, may be 
installed beneath the chassis, oscillator and de¬ 
tector coils at right-angles to each other and so 
positioned that a small shield partition may be 
plju'otl between them. Leads of such cnils shouhl 
be short and direct to the band switch. The L.F. 
coils may be placed above the chassis, with 
detector units between the variable condenser 
and the tubes, ami oscillator units on the other 
side of the variable. Plenty of space is available 
for mounting above the chassis but, though the 
under-chassis layout has been designeil to give 
as much space as possible for coils, every care 
should bo exorcised in positioning them. Keeping 
them near the switch for short leads, yet plac¬ 
ing them so that other coils and components 
will be out of their fields, won't be the easiest 
business in the world. And that's another reason 
why as few coils as possible should be employed. 

PERFORMANCE 

The l,aborator>' model pictured was first built 
up with 3 sets of coils, covering a tuning range 
approximately from 12 to 200 meters. Perform¬ 
ance was excellent, with the converter f<*eding 
a superheterodyne, with estimated sen-sitivily of 
about 5 microvolts for 50 milliwatt output. With 
the converter output fed into a far le.-^s sensitive 
T.R.F. job, of same what antiquated design, 
efficiency was, of course, lower but re.sults war- 
rantcsl the aildition of the converter unit to this 
receiver to give consistent reception of Enropeait 
short-wave broadcast.s on the Pacific Coajit, 

AH coils were then removeii, except iletector 
and oscillator units designed for medium-range 
covorjige. The efficiency was found improvetl, 
with the H.F. limit extended. After careful 
readjustment of coil ap.acing and trimmers, a 
coverage from about 10 to 60 meters was ob¬ 
tained and, as this range hit most important 
S.-W. broadcast bands, we ilecided to return none 
of the other coils to the circuit. EventuaUy we 
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shall take out the now unneoe^sary band switch : 
substitute a variable condenser with higher maxi¬ 
mum rating than that now used; reduce the 
number of turns on the coils to permit 13-meter 
coverage, and wire the rema<le coils directly into 
the circuit. See a forthcoming issue of liadio^ 
Craft for detaileil data on coil "mnke-your-own** 
priH'wlure. 

Optional mixer circuits are shown in Fig. 3, 


LIST OF PARTS 

One Meissner I.F. transformer, type 5712, 456 kc. 
(60 T. remove<l from each winding), I.K.T.l ; 

One Meissner I.F. transformer, type 5714, 456 kc, 
(60 T. removed from each winding). I.F.T.2; 

One A.C.-D.C. midget choke, app. 400 ohms 
resistance, ch.; 

♦One D.P.D.T. jack switch, type 60, Sw.l ; 

♦One S.P.S.T. rotary line switch, Sw.2 ; 

Two 2-gang low-minimum variable condensers, 
closing right, trimmers removed, max. capacity 
360 to 420 mmf.. Cl, C2 ; 

One Hammarlund Star midget variable con¬ 
denser. 50 mmf., Cl : 

Eight Aero vox condensers, type 2H|, 0.1-mf., 

C3, Co. C7. C'^. CO, C13. C14. C15: 

One Aerovox condenser, type 2K4, O.Ol-mf., C6; 

One semi-variable trimmer. 3 to 25 mmf. or 
smaller, one for each oscillator coil, CIO ; 

One Aerovox condenser, type 146K, 100 Tnmf,, 
Cll ; 

One Aerovox condenser, type 146S, 50 mmf., 
C12 ; 

Two Aerovox dual electrolytic condensers, type 
PBS 2, 8-8 or 8-16 mf.. CI6. C17 ; 

Two Aerovox dual optional condensers, type PBS 
2, 4-4 or 8-8 mf.. C18, Cll>: 

One Aerovox condenser, type 484, 0.1-mf., C20 ; 

One padder conden^er, one for each wide-range 
or medium-frequency oscillator coil. (To con¬ 
sist of Aerovox type 1467 mica pad, 500 mmf. 
to .005-mf.. paralleled with variable trimmer 
of widest possible capacity range, total c,'ipacity 
to be variable approximately 20 per cent of 
estimated require<l value), Pa<lder Capacity: 

One Continentsil resistor, 600 ohm.'^, 1 or H-W,, 

Rl; 

One Continental resistor, ."i,000 ohms, *^-W., R2 ; 

One Continental resistor, 5.000 ohms, %-W,, R6 ; 

Two (>>ntincntal re-iLstors, 50,000 ohms 
R4, R5 ; 

One Continental resistor, 400 ohm.-, 1 or 
H7: 

One line cord, 250 ohm.s, R8 (or, R8A, 210 ohm.s ; 
R8B, 170 ohms—see text ; then, two Electrad 
vitreoiLS re.sistors, 10 W., 40 ohms, R9, RIO— 
not shown in 1) ; 

One Electrad potentiomelcr. type 997 or 202, R3 ; 

One Centra lab 3 •gang. 6-circuit band switch, 
number point.s to suit ; 

♦One Micromaster dial, type Sl'^ ; 

♦One pointer knob, ‘.Npe 5^8 ; 

Four small round kr.ub.- : 

♦One 2-ft. length low-cap.'icity shield tubing; 

♦One 2."i-ft. coil special R.F. wire for grid circuit.s 
and coils : 

One Rian aluminum, .steel or electralluy chas.'^is, 
6 X 10 X 2*4 ins. high; 

♦Tw’O steatite low-los.4 octal .sockets, type RSS 
(for VI, V2) ; 

♦Two oct.al moulded .<ockct'«, type SH (for V:l. 
VI) ; 

One National Fnion or Raytheon type 6C5 metal 
tube. VI : 

One National Union or Raythe<jn type 6L7 metal 
tube. V2; 

One National Union or Raytheon type 6K7 metal 
tube, V3 ; 

One National Union or Raytheon type 25Z6 
metal tube. VI. 

♦Names of manufacturenr wUl he aent upon 

receipt of a tttnmped ft^'lf-nddresned envelope. 




Model T-37 SIGNAL GENERATOR 

\ The fastest selling Signal Generator on the market. 
^ \ can't help but recommend it. Hundreds sold 

since its introduction six months ago. 

Complete . . only 


SUPERIOR INSTRUMENTS COMPANY, 


• lir) Volts or D.C. 

tili> kc.—22 meCarjrUs all on fundamcnlal'. 

^ lilal liiiri't r(’.iiliii.; iii 

0 R.F. output may l>c taken from u luKh JmpedancO or a 
lou- iinpeOdruH) ii>'t, in with attctiuatlon present for 
cltiiei. 

0 Separato audio oiur^ut at 2 aniPliludo levels, so that 
tone mav tie mei! for eheck'ug public address »>ys- 
tcm<, aiidi'i Hfiiplitiers in n’i-eivers, and speech ampli¬ 
fier- in itan'tuifc’is. 

0 Two extra on front panel enable leakaKQ tests. 

(*on<len«ers may bo rherkod for leqkatro, so mav tuPc.'i. 
and oflier notmally iiigh re-islancc rurrents, otherwise 
<iltTlcult to to-t. 

Model T-37 All*Wave Signal Generator, wired, in 
shielded cabinet with carrying handle and calibrated, 
tested; complete with 2 Tubes A Neon Tube, $ 10.40 
instructions (shipping weight 7 lbs.) - 

139 CCDAR STREET 
HEW YORK. M. Y., Pwpt. T-A- 


x\rc You a Radio Connoisseur? 


IF SO 


Address your inquiries to Chief Engineer, P. A. Division 


KENYON TRANSFORMER CO., INC. 


846 Barry St. 


New York, N. Y. 


"BE WISE AND KENYONIZE" 


AFTER tu'o years of extensive research tee are proud to introduce our new “7”’ 
components which are the most complete and updo^date transformers ever 
offered -ftdvanced in design^ economical, efficient and completely reliable. This 
line is designed to satisfy the demand for a quality product for P. A, work and 
amateur transmitter use at a new low price, 

NEW EXCLUSIVE KENYON FEATURES: 

Adaptability to all needs is provided by the new durable black egg-shell finish Case that 
permits top or bottom mounting! 


INPUT TRANSFORMERS 

Multiple line Input transformer* provide perfect 
coupling for single and double button microphone*! 
These transformers are provided with hum cancella* 
tion windings which permit mounting them on the 
chassis of high gain amplifiers! 

OUTPUT TRANSFORMERS 

All output transformers for P. A. applications in¬ 
clude 500 and 200 ohm windings for matching 
transformers, and windings of 15. 8 and 4 ohms for 
speaker voice coils 1 

MODULATION TRANSFORMERS 

Modulation output transformers for transmitters are 
provided with tapped secondaries which adequately 
carry the full Class “C" current load without 
saturation! 


COMBINATION PLATE AND FILA- 
MENT TRANSFORMERS 

An eloctroetatic shield Is incorporated between the 
primary and secondary of plate and filament trans¬ 
formers for P. A. and low power transmitters. 

FILAMENT TRANSFORMERS 

A large variety of simple and multiple filament trans¬ 
formers provide filament supply for all types of tube 
combinations. 

PLATE TRANSFORMERS 

Kenyon plate transformers are designed to meet the 
rigid requirements imposed In amateur service. Many 
of these units incorporate the exclusive Kenyon 
triple and dual windings. 


Ask your local dealer for a free copy of the first issue of the new 16 page monthly mai^aZiiic 
*TIIE KEXYOS KSGIXKKIilXa SKWSr Also our new T” line catalog. 

Our new transmitting manual contains comjdcte up-to^data transmitter circuits ranging in, 
size from five watts to one kilowatt. Ten pages are entirely devoted to full page ‘*Nen-C)- 
Grafs** which cover most of the calculations used in raifto iVl a modern and painless method. 
This book is no subterfuge for a catalog. To receive your copy send 25 cents in coin or stamps. 


Please Say That i'oi< Saw It in Radio-Craft 
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THE KING OF ALL INSTRUMENTS 


BUILD IT YOURSELF! 


YOU WILL LEARN MORE ABOUT RADIO AND 
ELECTRICITY, BESIDES UNDERSTANDING THE 
DESIGN AND APPLICATIONS OF THIS UNIT 
MORE THOROUGHLY. FULL INSTRUCTIONS 
SUPPLIED. 


The Model ^'DL** Oscilloscope will not only jYormit 
accurate visual alignment of all tyijes of receivers, 
but can be applied for visual investiBationa of 
all electrical phenomena as well as any type of 
measurement possible with this instrument. You 
can check and see clearly on the screen of the 3" 
Cathode-ray^ tube phase>shift, wave-form, percent- 
oBe-modulation, selectivity, (tain, output, distor¬ 
tion, etc, etc, Uy constructing this instrument in 
your spare time—not only do you save money, but, 
you ^ learn more about the design and poBsible 
applications of the^ oscilloscoiw. Designed to re¬ 
move all construction headaches, and engineered 
to insure a perfectly professional instrument, 

PARAGON RADIO PRODUCTS, 



COMPLETE OSCILLOSCOPE KIT 
ONLY 

less Tubes 




Every essential part is supplied with the kit, ex¬ 
cepting tubes! Tne case is finished crackled black, 
and includes an adjustable leather handle as we.l 
as four felt paddetl feet. The panel is hand.^ome)y 
etched and looks as good as the most professional 
complete instrument. All controls are on the 
front panel, including the spot-adjusting con¬ 
trols. Tii>-jacks are employed for input terminals. 
Vertical and horizontal amplifier stages, with con¬ 
trols for each. Timing Oscillator included, with 
calibrated 9 step control as well as image lock¬ 
ing control. Cornell-Dubilier condensers, laborato¬ 
ry checked resistors and all other parts of finest 
iiunlity, lyritr for free complete specifications and 
prieea for individual parts or tubes. 


—' Liberty Street, NEW YORK CITY 



-C-RA DIO 
TELEVISION 

EVERY ELECTRICAL 
SUBJECT COVERED 
Hero's groat nctvs for anybody intort-sleil iti Kicftrlclly. 
HR.XNP NKW Ofltnain Ilf Aptilivil KUrlririly brought 
rllThl ilowu (o iJiilL- with eviry NKW Kloflrlcal bubjvrt 
rully rDvcrvil, lo big Volumes aiul all shipped yiUIE 
for exslniiialioit. See Kjiecial offer below, 

BIG FIELD! Big Demand! 

BiC Psy ! understand 

* ' electricity aro urecatly 

needed right now in thousands t*f in- 
du^rlea. Autos, airplanes, niucliine 
iilstps—pracUcaily every industry dc- 
peniJs on clL<ctriclty and men who know 
this subject make big money, Pleasant, 
fascinating work, easy to learn and 
do, Send coupon for a set of these 
books for FItKi: examination. 


For 

Boginners 
and Eiperta 

Over 3000 Deget 
—hundreds of fl, 
lua.rstiooa — Ch • 
moat Complete 
work ef Ita kind 
■ eer eubllabod. 
Py n emOB, m eto n. 
pew er aUUona. 
radlaa. teleeiaion. 
eTrrrthlna elec¬ 
trical explained 
clearly ee aoroae 
1 QBderatond 


FREE 


S. n(.-niKti«ck*a famous 
Radio Kneyrlopvdla 
(lateut iMlUtuni given 
wttti these elfw- 


Imarican TidinlcalSoclotr, Oreiel at 58 th St„ Dapt, E128, Chlcaga 

.''t-nd for lO days’ free Use, BRAND NEW lO volume twt 
Of ElMtrical Engineering. Include free membership Ln the 
Aiiiertcnii Tcchniral Society and S, Gemsback’s En- 
cycb>|tedlji. I will pay the few rents delivery rherges 
on the hooks. If I wish I may return Uiem in JO days and 
ovve you nothing, but if I keen them t will send Si!.DO 
after Hi days, then s:i.OO a month until the bpecial price 
of only sail.MU i-, paid. 

Name ...... 


Altarh Iflti- 
dress of t 
reforvtifo. 


Make Winter Money 


And Satisfied 

Customers <STKLAMLINE> 
with AUTO ANTENNA 

fJld man winter is pretty touph on most undi'r,ar 
Biiteiirias. Make real money this winter InstallltiK and 
ri-plaeinc ftith Nttnvcst. Kspcciulty dcslciicil for lurrri 
lop rar-. No ImjIcs to drill. Mounts on rubber raruuni 
rup standofTs. Adds to streamline appearance. Low nrHur 
noise level obtained by shielding effect of car top. 
Cannot ho bFtrficii off or shorted out by sikav. ice, or tnud. 
tiKTt-ascs voluiiii- and distance. Works equally well oti 
f.ihrlc top cars. iH-alcTS. ttrito for complete iiiforDiatloti 
and name of nearest Jobber. 

Sedan or Coach $5.50 Coupe $5,00 

NORWEST RADIO LABORATORIES 

3454 FULLERTON AVE. Dept. A.3. CHICAGO. ILL. 


BUILD THIS BEAT OSCILLATOR 
FOR DX RECEPTION AND CODE 

(Continued from page 410) 


that, when placed alongside the control-grid lead 
of the last I.F. stage in the set, it will couple-in 
the local oscillation which it generates. The 
stronger the signal, the closer should be the 
coupling, but vice versa on weak signals; too 
much coupling will cause the A.V.C. to take hold 
and reduce receiver sensitivity. The unit is not 
furnished complete—being an experimenter’s in¬ 
strument—but parts may be obtained, with the 
grid coil tuned to 465 kc., so that it will beat 
against the standard I.F, signal; 300 to 500 cycles 
detuning will give a good note. Trimmer con¬ 
denser C3 is adjusted with a screwdriver when 
necessary: the grid coil L2, tuned by condenser 
unit C2-C3, has a larger impedance—and higher 
D.C. resistance—than LI, (Since the instrument 
does nut radiate it cannot cause outside inter¬ 
ference. ) 

LIST OF PARTS 

One General Electric oscillator coil. No. KL-207, 
LI, L2: 

One General Electric carbon resistor, No. RK-137, 
30.000 ohms, Vi-W.. El; 


One (k?ncral Electric carbon resistor. No, RR-050,i 
0.01-meg., U-W,, R2 ; 

One General h'lectric paper-dielectric condenser. 
No, RC-040, 0.01-mf., 400 V„ Cl : 

One General Electric padding condenser, Xo. 
RC-233, 100 mmf,. C2 ; 

One General Electric trimmer condenser, Xo, 
RC-607, 35 tnmf, max.. C3; 

One General Electric mica dielectric condenser. 
No, RC-25S, 250 mmf„ C4; 

One General Electric mica-dielectric condenser. 
No. RC-202, 4 mmf., C5 ; 

One S.P.S.T, toggle switch, Sw. ; 

One General Electric coil shield, No. KS-103 : 
One General Electric wafer-type socket, No. RS- 
200 ; 

One RCA type 6C5 tube: 

♦One adapter and cable assembly. No. 977MML, 

♦Names of manufacturers will be sent uikhi 
receipt of a stamped and self-addressed envelope. 
This article has been prepared from data sujt- 
plied by courtesy of General Electric Company, 


II HlltJlltlllllltllUirillllllllUi.iJ 


The schematic circuit of 
th* beat oscillator. This 
unit gets its power from 
the receiver to which it 
is connected* 
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Western Division 


Shelby, Montana 



NEW "CURRENT-SAVER" CIRCUIT 
FOR 18-TUBE ALL-WAVE SET 

(Continued from page 408) 

ELECTRICAL TESTING LABS. REPORT 

Reports on teats made by the Electrical Test- 


A surprising by-product of this latter develoi.- 
ment i.s a total elimination of line voltage fluctua- 
tion efTvets. This former weakness of the o.^ril- 
liitor wiia the reason why poor re^'cption resulted 
when the line voltage drop pet I below normal. 

The amplifier tubes decrea.‘»e wry little in 
efficiency with a 10 per cent decrease. Formerly, 
the oscillator would go down as much as 30 per 
cent in output on a 10 per cent decrease in line 
viiltage. With the new oscillator circuit and slight 
changes in amplifier constants, it has been pos¬ 
sible to so design a set that the output drops 
only about 2 per cent on a 10 per cent decrease 
in the line voltage. 

Experimental work with this new set indicated 
that reception of the faintest short-wave si tniiis 
was still possible at an applied line voltage of 
.nf) V, However, in the final design, the voltage 
^hoaen for the “high-sp€?ed" tap was 70 V. in 
order to avoid critical operation and adj'ustment. 
An intermediate tap is pnwided, applying the 
equivalent of 90 V. to the primary. 


ing Laboratories of New York are astounding. 
Not only do they show a 50 per cent retluction 
of power consumption in "high gear." but also 
a comparison with 30 sets of other manufacture 
definitely proves the economy of operation. For 
example, the average irower consumption for ten 
6-tube sets was 76 W. The "modern" 18-tube set 
here illustrated, operating in high gear, consumes 
only 70 W.! 

In these days of long-life components and low 
repaiiv, it is of prime imporlaiice to note that 
the voltages throu:Thout the entire radio set are 
correspondingly lowered in such a way that less 
stress Ls thrown upon all condensers, windings 
and resL'itors. This will cin^ily result in much 
longer life to all of these parts with a corre¬ 
spondingly lower repair bill. 

Thi’s article has been prepared from data sup~ 
plied by eourtesy of Midwest AWio Corporation, 
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A NEW TRANSFORMER DEVELOPMENT 

fCowfiHJird /roin. jitif/r* 412) 


frum whu'h may be iibUiined current at voltajri*^? 
ran»;ine from 400 to aOO V. Hy means of a pri¬ 
mary tap these voltages can be varied ai)iiroxi- 
mately 12 per cent. Tliis circuit is applicable 
to supply acleiluatc power to 3 separate A.F. or 
II.F. units. 

In applications where it is necessary to have 
separate low-voltage and high-voltage circuits, 
the circuit shown in Fig. 2 utilizing 2 type H66 
tubes and si type 83 is not only economical but 
very jirsictical for many uses in amateur sta¬ 
tions Sind experimental circuits. The output cur¬ 
rent is approximately 140 per cent that for full- 
w'ave rating of single w’iaiding. 

Figure 3 shows a smiliar application with the 
exception that the high-voltage arrangement is 
obtaineil from 3 low-cost S3-type tubes in n 
bridge arrangement. The same voltages are also 
obtainable by means of the connection.^ shown 
in Fig. 4. In this circuit the center-tap of one 
of the high-voltage windings is connected to the 
filament of a type 83 tube, thereby forming a 
scries or tandem connection that offers the ut¬ 
most in simplicity and economy. 

Uy far the most versatile hookup is shown in 
Fig. 5. A single 83 is use<l for low-voltage output; 
and two 866.S connectetl for full-wave rectification 
supply the high-voltage output. Usually when 
this circuit is used in existing e<iuipment 2 
power transformers are re<piire<l to accomplish 
what 1 will do w'ith this new transformer. 

Where higher voltages are desired the bridge 
circuit of Fig. 6 will supply a voltage as high 
as 1,620 V. D.C. The current output of *'A'’ is 
TO per cent of the rated full-wave value. In a 
circuit where such high voltiigcs are used it is 
common practice to supply a lower power stage 
wMth a lower voltage. This is obtained from a 
separate winding using a type 83 tube in full- 
wave rectification. 

For maximum volts- 
lH*r-dollar expended this 
circuit is ideal for those 
whose pocket book is 
limited. A glance at 
Fig. 7 shows 2 of the 
high-voltage windings 
connected in series. For 
rectification 2 type 83 
tubes are connectetl in 
tandem. Low voltage is 
obtained from the other 
winding with another 
83 tube. 

When it i? not de- 
sinnl to utilize a low 
voltage the 3 windings 
may be connectetl in 
series. When usetl as 
shown in Fig. 8. with 
2 type 866 tubes, vol¬ 
tages ranging from 
1,300 to 1,620 V. are 
procurable. 

A more inexpensive 
method of obtaining the 
same voltages is shown 
in Fig. 9. Here the out¬ 
put circuits of 3 typo 
83 tubes arc connected 
in series. In this circuit 
it is eBsential that the 
filament transformer 
supplying the 83 tul>es 
be adecfuately insulated 
to withstand the high 
voltages. 

Perhaps surpas.sing. 


in flexibility, all circuits shown is the application 
in Fig. 10. In this circuit 21 different voltages 
are available. There i‘5 sufficient output available 
to .supiily transmitters ranging in power from 
."> W. a]> to .-,00 W. 

In addition to this a s<'parate low-voltage sup¬ 
ply may be taken from the secondary winding 
markctl 4, .5 and 6, when the high-voltage re- 
ipiirements are not over 2.240 V. 

The tabulated voltage.s and circuit connections 
obtainable from this circuit are as follow*8: 

Table I 

Primary 


Connection Output Volts D.C. 



X-12 

X-11 

X-9 

X-8 

X-7 

X-5 

X-4 

0-1 

450 

900 

1350 

1750 

1800 

2250 

2700 

0-2 

510 

1020 

1530 

1990 

2040 

2550 

3040 

0-3 

560 

1120 

1680 

2180 

2240 

2800 

3300 


For circuits requiring exceptionally high cur¬ 
rent where the voltage requirement does not ex¬ 
ceed 560 V. the circuit shown in Fig. 11 is ad¬ 
mirably siiitetl. Uy connecting two of the wind¬ 
ings in parallel the current supply is doubled 
in the portion of the circuit marked "IL’* The 
usual low voltage is available from the third 
winding and will supply the full current ratings 
of the transformer. 

While this cursory description only covers the 
more common types of rectification applications, 
the reader and espeidally the experimenter will 
no doubt find other interesting applications for 
this novel transformer. It should be note<) in all 
applications where bridge rectification is used 
that the maximum output obtainable should never 
exceed TO per cent of the rated output of the 
transformer. 

The writer will be pleased to answer all in 
quiries relating to this article. Kindly enclose 
stamped, return-addressed envelope. 



USEFUL RADIO CIRCUITS 

(Continued from page 411) 


HONORABLE MENTION 

U SE YOUR HI-OH.M VOLTMETER AS A 
TUXINO METER. The high-resistance volt¬ 
meter, available to most experimenters, will serve 
nicely as a tuning meter if conne<‘ted a.s shown 
in F'ig. 7, No changes in wiring are needed. 
Simply remove an I.F. or R.F. tube, wrap the 
wire from the positive side of the meter around 
the cathode pin (or use a catho<lc contact 
wafer adapter) and replace the tube. The meter 
is now across the cathode resistance, anil 
will record changes in cathode current. 

O. T. Phelps 


HONORABLE MENTION 

OW TO ELECTRIFY BATTERY SETS. 
Hattery-set owners who want to use 110 V. 
A.C. for their sets, without the co.-<t of rewiring, 
will W’olcome the arrangement .<hown in Fig. 8. 
By u^iing a type B-12 dry rectifier, as shown, 
with an ‘'A" choke and filter, it is possible to get 
approximately 2 V. D.C. from a center-tap 6.3 V. 
secomlary ; and, for the plate supply, 175 V. can 
be obtained. A transformer of the type show'n 
can be readily obtained. 

Edwin Steixhorn 


H 



ADVANCED TRAINING IN 

RADIO SERVICE 

AND PUBLIC ADDRESS 


The modern receiver is making many 
Servicemen **oIcl fashioned”—men who 
have not kept pace with the new tech¬ 
nical and complex developments by 
lack of technical training. Technical 
proficiency is essential if you desire 
to advance in the Service field. 


[IJ] S 
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TRAINED MEN WORTH MORE 

Technical training is no longer a **lux- 
ury’-it IS a NECESSITY! R.S.I. 
training was prepared, and is being 
constantly revised, by experienced men 
FOK experienced men. No waste ma¬ 
terial—but a complete home study 
course that starts paying for itself 
right from the first. 

GOOD MEN HAVE GOOD JOBS 

Look at the men about you. The men 
who have better jobs—have them be¬ 
cause THEY are better qualified. You 
can’t stand still in Radio—you either 
go ahead or go back. Be a success now 
—ability is alwuys recognized. Start 
ANY time—take up to 3 years to com¬ 
plete, Get complete details today—the 
sooner the better. 



A request on a penny post card, will 
bring you your own copy of this inter¬ 
esting, illustrateil booklet. Explains 
courses, school, faculty, terms and your 
future in the Service field. 

RADIO SERVICE INSTITUTE 

SUBSIDIARY OF CREI 

Dept. RC-1, 3308 14th St., N. W., Wash.^ D. C. 


Please Say That You Saw It in Radio-Craft 
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• PORTABLE 19-WAn AMPLIFIER SYSTEM • 


EMPLOYS TWO 12-IXCH WRIOHT-OE COSTER ‘*NOKOrL” DYNAMIC SPEAKERS 
• WEATHERPROOF AND STURDILY CONSTRUCTED AEROPLANE CLOTH CASE • 




Send for 
latent 
P.A. 
Catalogr 
and Ac* 
cessories 


Tubes: 1-6J7. 1-6N7, 3-6F6. 2-5Z4 

AS A SPECIAL OFFER ! 

WTien full rein lit a net* aeromi'anies your 
order, yog niiiv deduet . . . C-O.I>. 
orders must he um'oipanied by a 
deposit. (Code: rureomp) 


*59^2 

COMPLETE 

with 

It. C. A. T l DES 
MIC ROPH ONE 
STAND 


I'twir r/ioire nf a 
SI <*r vw/a/ AfiAre 

Of* AMFKHITt: 
HAH velncitu Mike. 
Fioor or Deitk stand, 


Multiple Input Ch^nneli Crys- 
la I anil Volorily niiko iniiiit 
anil |>lHini> ini'kiiii a dec* 
tronicdlly Mixing Fading 
Syitem a True High'Fidelity 
lifolikc rojiroiliirltim • Cla»s 
"AB” amplification • 35 feet 
of rubber covered cable on 
each speaker with shielded 
plugs, a Polarized. ShieldfKl 
and Armored Input and Output 
Receptacles a Unreserved 
Guarantee for Five Years. 

P. A. PROBLEMS 

Consult our Engineering 
Stair and save money. 
Write us your require- 
ments. With Fuii Details. 


I le 


16 RC HUDSON STREET 


MFW YORK. U V 


I 


NOT A SHOT!! 

After purchasinpr a nuniher of articles, my 
friend and I stood waiting for a bus. .Iu.<t 
before it arrived I turned to my companion 
and aske<l that he give me the “forty-five,*' 
warning him not to drop it as it would ex¬ 
plode, With that, an officer standing behind 
us took hold of my arm and asked gruffly if 
I had a permit to carry a gun. Laughing at 
his question. I held out the “forty-fivc*'-- 
a recently purchased radio tube!—0. Baun- 
hauber (from the Xew Y^ork Xews. New 
Y'ork.) 


Now —a high'powered — 


WPA POLICE-RADIO "NOISE DETECTIVES" 



Radio 

Engineering 

Library 


New 

The Library now 
comprises a re¬ 
vised selection of 
books culled from 
latest McCrawd 
Hill publications 
in the radio field. 


—especially by radio specialists of JHcGratf‘ 

Hilt publications 

—to/live most complete, dependable coverage of facts 
needed by all whose fields are grounded on rO(/to 
fundamentals 


—available at a special price and terms. 

These ho<(ks wer circuit phenomena), tube lhcor^. nui- 
ffork'. meaFun nicnts, and other .*uljject.'—jtire spct l.ill/.nl 
treatment (tf all MeiJs of pructical de-ittn tiiid ai*phi .itioii. 
TTiey arc books of recognized pOaliloii In the literalun*— 
b)ok.' you will refer to .nul be referred to often. If yuu uro 
practical deuilioier. rcsc.irclur or engineer In iiij> ileiil 
based on radio, you «;mt tlie*e hook^ for the lieit' they 
(cive in hundreds i>f piohUtii' throutdiout the uhrde field 
of radio enftlneerluc. 

Svolumes, 3064 pages, 2000tllustrattons 

1. Glasgow's PRINCIPLES OF RADIO EN¬ 

GINEERING 

2. Hund’s PHENOMENA IN HIGH-FRE- 

OCENCY SYSTK.MS 

3. Chaffee’s THEORY OF THERMIONIC 

VACrUM TI BES 

4. Terman's MEASl’REMENTS IN RADIO 

ENGINEERING 

5. Henney’s RADIO ENGINEERING HAND* 

KOOK 

Iff «i.iy*' exiiitiinaiioii. Sneciul rrhf. .Motuhb i)d.viiietits. 
jL'.'i.Kii unrih of hook^ eo-'T ymi luily $23.."<ii under this 
otTer. -Xtld these 'landanl HOrk^ to > mr tihniry imoi; pay 
tmall luiiiithly ln*taliments. uhtle >ou use tile books. 


{- 

I SEND THIS ON-APPROVAL COUPON 

* McGraw-Hill Book Co., Inc. 

( 330 w. 42nd St., Now York. N. V. 

I .Sotid ino Radio EnRincerinir LH»rary. j vols.. for 10 
days' oxiimlnation on apt^roval. In lu days I will send 
92.oO. few cents postaffe. and Sn.on monthly till 

I 423.50 IS paid, or roturii buuka pokipald. iWe pay 
I ijoaiase on orders accompanied by remUtance of first 
I installment-} 


I Atldiess .. I 


I 


City and Slate 


t..n]p;my .ItC-l*37 | 



UNIVERSAL 

Velocity and Carbon Microphones 

I ii.\er4ar> latest aebievemeiii— 
t h |I for stage use—Noi atTeeted 
hv retnpe rat lire or humidity—Flat 
fiedueiHy response eurte from lb 
lo 10.000 c.p.a.; Output-e3 l>.lt . 
I.o\T ImPedanee ur direct lo grid 
I’inipact. T 4% In. b> 

... thick—Weight, less than 18 oz — 

llpoii pwiniT" to any dpaired aaal- —Baaiittfolly 
A'lsh^d in black at annpl and artlatir chmmo 
piaie—apk for naw cataloa abaet dMcrIbtaa 
tnodaU RL, HP RH aadCR-LM B23.60- 
Latost modal mualc tvna Mpfl»nat aland for 
abov* nicroPhanpa-LlSt 310 . 00 . 

UNIVERSAL MICROPHONE CO., Ltd. 

424 Warrea Lane Inglewood. CaJif.. U. S. A., 


type*. 


fConfiniied from page 402) 


of disturbances, and the other 3 will determine 
the cause for the disturbance. 

EQUIPMENT AND PROCEDURE OF THE 
"QRM AND QRN DETECTIVES" 

The "radio noise (or ‘QRM' and 'QRN*) detec¬ 
tives" utilize an ordinary receiving set tuner! to 
the wavelength of the ptilice transmitter. The sot 
is portable. e«iuipped with earphones anti a direc¬ 
tional loop antenna, increasing the selectivity and 
sensitivity of the set. In addition, the volume 
control i.s connected with a meter, which will 
register the amount of volume or power necessary 
to bring in signals clearly. 

The men will make a complete tour of the 
County, tracking down interference in the fol¬ 
lowing manner; A "detective." walks down '!)" 
Street, earphtme on his head, lUtening to the 
police announcer. Reception is distinct and dear. 
As he Continues down the street, however, a 
faint elick-click is heard in the phones. The 
noise becomes louder with each step. The '■detec¬ 
tive'’ walks on. The click-click starts to fad^*. 
He turns and goes back. He repeats the prnce.'S 
until the static or interference has reached its 
peak in loudness. 

Ho note.! hU location. He i.« stangling in front 
of 117 '■D" Street, let us say. He looks up and 
'fee.’i an electric flash sign over hi.-i head. It is 
probably the cause of the interference which has 
drowned out the police statuui. 

On hi.** mai) .'«howiiig *‘1>" Street, he checks 417 
as an interference spot, liy a wavy line along a 
horizontal scale he aUo shows the increase and 
decrease of the reception clarity at ililTerciit loca¬ 
tions along the length of the street, as well as 
the amount of volume ue-e.-'sary to bring in the 
police transmis^.u»n clearly. 

The checkers, with permission of the property 
owners, investigate the flash sign the next day. 
The entire electrical system connected with the 
suspected sign is examined. The wiring ami ap- 
paratus is .searched for leaks, short circuits, and 
improper installation. In the flash sign they find 
the wiring had been improperly grounded, and 
that a light type tif cable was used where a 
heavier one was neces.sary. 

Representatives of the City's electrical division 
will Ije sent to the address and retpiest coopera¬ 
tion in the elimination of the dUttirbance. 
Samuel B. Finklestein, ailministrative clerk, 
exiilains. If the prt>ce<iure does not Iiring results, 
legal steps can be taken under a City ordinance 
compelling approval of commercial electrical 
apparatus. 

The Federal Communications Commission is 
working on a method of control for apparatus 
not covered by present laws, such as X-ray and 
diathermy machines. Necessity for rigorous 
methods of enforcement, however, is not antici¬ 
pated, 

SOURCES OF INTERFERENCE 

The disturbances encountered fall under the 
following 5 general classifications: 

(1) Street railway interference. 

(2) Interference from industrial equipment. 

(3) Interference from domestic appliances. 

(4) Power line interference. 


(■'>) Interference from electro-medical ai>- 
paratus. 

To the uninitiated, interference caused by these 
disturbances is similar to static heard on the 
home radio .^let. .Actually, every type of inter¬ 
ference has its own individual sound which can 
bo detecU'd by the trained car. 

The interference caii.-ied by the flash »'ign 
-sounds like the click-click-click of a typewriter. 
Trolley cars cause an increasing and iliminishing 
hum in the earphones. Poor insulation in a trans- 
former between the house service line and e<iuip- 
ment. results in interference sounding like u 
series of heavy crackles. 

Every spot in the County that proiluees dis¬ 
turbances will be inve3tig:jte4l and the caii<e 
checked. 

The radio-interference detectives will start 
first on known disturbance centers, where police 
cars have reporteil inability or difficulty in re¬ 
ceiving headquarters .-signal.-. 

In cases where faulty equipment or installation 
is found, the procedtire mentioned above will be 
followed. Where equipment is found to be .-^atis- 
factory but a disturbance still exists, reconi- 
mendatioTT will be made that an interference filter 
be installed between the intoming eleetrical line 
and the equipment. The filter, eonsisting of con¬ 
densers and ehoke coils in various combination-, 
absorbs and grounds the electrical sparks that 
cause interference. 

When the crew-* have conipleteil their check 
on the streets in the County, approximately 
I'^.OOO miles <if highways will have been covered, 
and all disturbances recorded on the street chart•*. 
Each chart will represent not more than 2 block.';, 
and will show volume needed fur receptitui. 

Next. 11 map.-*—one for each 2 of Ess«‘x 
County’s 21 munieipalitiC't and 1 for the City of 
Newark—will be made from the field charts, 
showing volume leveLs of niidibility. 

They will be ordinary maps of the district, 
cove ret J by colored curved lines to indicate the 
intensity of reception. A .-section throu’rh which 
a red line runs, for example, may indicate strong 
reception. From these maps the strength of the 
transmitter necessary to reach all points enn be 
determined. 

WHY THIS ’ NOISE SURVEY?" 

Elimination of disturbances will mean, first 
of all, that lower-poweretl tran-imitters can be 
used, thereby saving the expen.se of more power¬ 
ful equipment. 

The decrea.se in interference will promote 
police radio efficiency as well iis that of private 
short-wave, all-wave, and broadcast radio re¬ 
ceivers. 

This Ls the first comprehensive survey specifi¬ 
cally for short-wave ever to be made, according 
to Lieutenant IjCO J. Donohue, project planner 
of the Professional and Service project in Esse.x 
County. 

Headnuarters for the project will I>e the upper- 
floor of the repair department building of the 
Newark Department of Public Safety at Lafay¬ 
ette and Congress Streets. 

Finklestein, administrative clerk under Public 
Safety Director Michael P. Duffy, will have 
general supervision of the project. He is in 
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Jjkiem ^OUND RECORDING 
TALKING PICTURE PROJECTION 


TELIVISION-RAOia 




MoKtcr training r«iiir<iCit qualify ynu for Komi ^nhH S 
I’ractU'Al, eah> in learn. Newest eiiui|iiiieiit .1«^ IMPO ■ 
p^t^duatea. room aiirl lHiar<l wlillc learniiiK ■ 

Coarli n U. fare allowed to I,.A. \Vriti> for FREE ■ 
BOOK. AddrCba Deid. 1 dlC. 40U0 F IKueroa !»t. ^ 


NATIOKAL SGTiaQlS-^yI»e^ 


4 BAND SUPER TUNING UNIT 


RANGE \2 to 550 METERS 
COMPLETE WITH G" DIAL 

STAGE OF R.F. ON ALL 4 


$ 9.95 

BANDS 

Wrife for New 20-Page Flyer 

ARROW SALES CORPORATION 


G3I WASHINGTON BLVD. 


CHICAGO, ILL. 



6 L6 Transformer Kit 

30 Watts 

Power Trana. «00 VT CT—2r>0 mil? 
r, V.—:i Ami>. ti.:l VultH at O Amti. 
Net Input Traua. lliKh 

Kiihdity lyiH? 83.00 net. ouloul .'>00 
(i)un ami tapped voice coil 83.tPO 
m-i, Dinf'ram of OLO 30 Wall Am* 
l.lificr with all late at circuit tm* 
iimvemeiita and full parts Mat 2Ae. 
SiH'Ciai for above kit, 8».00 net. 


lALLOY TRANSFORMER CO.. Inc., l35BLibei1lfSt..N.T.CI1if 


Oxford 

NEW SPEAKERS 

. . . wHh ♦‘ChanBMble Fields'* end Uitlversit Trent- 
former. brliiE you new convenle-*ee. Hrfornunce end 
economy In ^eat-er^Heolecements. Aek your Jobber 
or Write tod«f . n. . a ^ a n b 

OXFORD-TARTAK RADIO CORP. 
gi^^A^UPEN^T^^HlCAGO^^Sj^ 


; NEW GUIDE NOW READY! 

Mast complete vr.lume control facts ever 
assembled in one book. Free with top 
(showius spec, number I of one Electrad 
b volume control carton. 

^ Write Dept, RC*( 

k ITS Vaylok. St** New Vork* N.Y. ■ 



PHILCO SERVICEMAN and 
CATALOG of PHILCO PARTS 
and TUBES... Sent Free on Request 

WILLIAMS PhIlCO, Inc. 

800 S. Adams St. Peoria, III, 


New Lynch (3 


CflinCDnTROL 


t AiITlAL GIJL 

“NAME-TAGS” 


9 


Silver letters on black backJCround. An 
eronomical method of drcfislnit up your 
equipment. Requires no drill.nir to mar 
your panels. Thirty names from which to 
choose. 

W^rife for Complete Liet Today I 
LYNCH MANUFACTURING COMPANY, INC. 
CRANFORD NEW JERSEY 


5 c 


RADIO ENGINEERING 

RCA Institutes offer an Intensive course of hi ah 
standard embracing all pliaaes of Radio. Tracit- 
cal training wltli modern equlPmem at New 
York and Cl)icair> schools. Also speclati/ed 
courses and Home Study (‘curses under "No 
obligation” Plan. Catalog DePt. RT-37. 

RCA iNSXlTUTRSs Inc* 

75 Variek St., New York 1154 Merthandlse Mart. Chicago 
Aecopnized Standard in Radio Instruction Since t609. 



A New Line of * * * 

DRY ELECTROLYTIC CONDENSERS 

SMALL, COMPACT — REASONABLY PRICED 
Dealers, Distributors, Jobbers and Service Men 
Write for Information and Price Sheets 
UncenditionalJy Guaranteed 

ILLINOIS CONDENSER COMPANY 

32S2 W. NORTH AVE., • CHICAGO, ILL. 


charge of the police radio maintenance ahop, has 
a radio operator's license and was admitted to 
the bar in 1910. He is a member of the American 
Radio Relay League, and has his own transmitter. 

Ill discussing the project, Henry Epsel, chief 
operator of the Newark police station, W2XEM, 
pointed out that radio disturbances appear in 
quite unexpected places. 

(Note—/?«dio-Crfl/t readers will reeall Mr. 
Gernsback’s editorial, "Man-Made Static,*' which 
appeared in the October, 1936, issue, pg. 197. 
As there suggested local interference problems— 
relating not only to police-signal reception but 
also to all-wave reception of regular broadcast 
programs—in many instances may receive the 
attention of trained "static hounds” if the inter¬ 
ference conditions are brought to the attention 
of the National Committee for the Prevention of 
Radio Interference, 21 Rhamc Ave., East Rock- 
away. L. L. N. Y. 

It is interesting to note further, in passing, 
that surveys conducted, along lines here outlined 
by Mr. von Struve, in other counties and states 
throughout the United States will be welcomed 
as a boon to tens of thousands of technicians 
and non-techniciaiis, alike.— 


ORSMA MEMBERS' FORUM 

(Continued from page 408) 

curacy could be attained if all readings were to 
be taken at the half-scale reading of the meter. 

The meter may be constructed for any range 
desired. I will describe the construction of a 
“lO-ohm maximum** meter. 

For this range the meter used must have a 
resistance (Rm) of 10 ohms. This is achieved 
by use of a suitable shunt. The meter I use has 
a resistance of 30 ohms, and a range of 1 ma. 
A 15-ohm shunt reduces the Rm of the meter 
to 10 ohms, and increases the current to 3 ma. 

Using 22.5 V. of battery, with Rx open and 
Sw.l closed, the total circuit resistance including 
the resistance of the meter will be 7,500 ohms, 
and the current for full-scale deflection will be 
8 ma. Under these conditions a 10,000-ohm wure- 
wound resistor R1 will be adequate. If your meter 
has a resistance of 50 ohms, then reducing it to 
10 ohms will increase the current to 5 ma., and 
a 6,000-ohm rheostat will serve as Rl. 

Resistor R3 is a high-grade rheostat of large 
size, and consisting of many turns of low- 
resistance wire, and with a range of 0-10 ohms. 
This is the most important piece of apparatus 
used, and must be capable of fine adjustment. 

Unit R2 is a fixed resistor of 5 ohms. In 
use the battery is connected, Rl is set first to 
maximum resistance, and Sw.l closed. Resistor 
Rl is now adjusted for full-scale reading of the 
meter. The resistor to be measured is plugged 
into the tip jacks. Rx, Sw.l opened, and resistor 
R3 adjusted until the meter reads half-scale. The 
pointer of R3 will read directly the value of Rx 
in ohms, but must first be calibrated to do this. 

With the shorting shunt, short terminals Rx, 
and adjust R3 until the meter reads half-scale. 
This will indicate R3 as having a resistance of 
10 ohms, the same as the meter, and will indicate 
zero position of R3. Remove the shorting shunt, 
connect an accurate resistor of 10 ohms across 
Rx and again adjust for half-scale. This will in¬ 
dicate the maximum position of the pointer on 
R3. It will be realized that heavy bus wire must 
be used for all connections, so that with R3 at 
maximum position there is no appreciable re¬ 
sistance in the shunt circuit. To fill in the grad¬ 
uations, either a decade resistance box, a number 
of accurate resistors of small value, or a cali¬ 
brated rheostat for R3 may be used. 

Norman S. Davy, 

Rirch. /filter. 

Manitoba^ Canada, 



The circuit of the short ohmmeter. 
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GREATER PERFORMANCE 
AT LOWER PRICE 

DEPENDULE 
TUBE TESTER 

MODEL 305 ONLY 

$21?5 

Tests e\*ery t>‘pe of receiving tube made 
today and provides fur future use . . . 
Tests shorts and leakages . . - individual 
tests of DIuaIc, Triode, IVntode, etc. sections 
of the combination type tubes . , Ohm- 

meter, Continuity and Condenser Tester 
included ... Many other aUracti\*e fea¬ 
tures. 


DEPENDABLE 

MASTER 

MULTITESTER 

for only 


41 Meters In One 


A portable testing instrument superior in 
range, accuracy and convenience. Costs 
much less and does much more than any 
other similar testing instrument in this 
Held., 

Measures resistance from Vi ohm to 40 
million ohms in 6 ranges. Capacity from 
.0001 to 300 mfds. in 6 ranges. AC & DC 
milliamperes from 10 microamperes to 
amperes in 6 ranges. AC & DC voltages 
from 1/10 volt to 1000 volts in 5 ranges. 
Inductance in 5 ranges and decibels in 4 
ranges. Emiiloys a new and highly im¬ 
proved methtxl of making AC measurements. 
A splendid meter for output measurements. 


DEPENDABLE 

MULTITESTER 

MODEL «I3A ONLY 




2000 ohms per volt 

Sensational value in a - ^ 

low price instruments 403-A 

Meter accuracy within 2%. Measures 
volts to l/IO to 750 M ohms to 
2,000,000 10 microamperes to 50 

milliamperes. 

Complete with batteries 
For detailed Information about these and 
many other DEPENDABLE instruments write 
for attractive free catalogue to Dept. C 
See your jobber or write direct to the factory 

RADIO CITyApRODUCIS CO. 

oLn- 


•S PARK PLACE 
NEW YORK CITY, 


OEFOID ON 
OEPENDABU* 


SERVICE MAM’S 


REPLACEMENT 
PARTS KIT 

Here Is th« Weel selection of ostentloj jmrU that will 
ensMe you to service iny type ol ridlo receiver or 
smpllfler. All pwti ere brand new and the pri^ucts of 
famous nationally known manufacturers.—This kit een* 
sists of: 

23 by-pas’! miidmsers: 4 Wei KlcctrolsHc con ileus , 
4 Dfiv viiltace. 50 voir earlKnie by-pas 8 condensers; lOU 
Itesistdi's, runiiliiK In 1/3. *3 ami 1 watt; 6 Dry Elec- 
tnilytic Kilter conileusers: 200-600 ^olls: 8 AsiorUd 
vrOumc eoiiirols, with and without switches: 2 Itoses 1 ilot 
IjKhts 2.5 and 6.3 ndts (Iti In a box): 6 —lluv. l*ilot 
llghU tor AK*D(' Midnet Sets: 3 lbs. radio lurdwarc. 
miisistiug €>f nuts* lK>lts and washers I 1 Koll lape; 
Washers: Service Man's SpaaliCtU otid wire assortment; 
:i residanre line cords: 1 2 % volt power trane- 

former: 1 Lb. roll of Itosln Coro Solder; 1—6 \o\t jiower 
transformer. nn 

Regular Trade Discount Value .$Z9.00 

Your special price. Shipping Weight—15 ibi. (4 A AC 
AD-7000 Professional Service Man's Kit ... ^ | 

ATTENTION: SERVICE MEN 
AND RADIO EXPERIMENTERS 

Send for our latest, RED HOT BARGAIN BULLETIN. 


UNITED RADIO COMPANY 

56 MARKET ST. DEPT. M NEWARK, N. J. 
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THE LATEST RADIO EQUIPMENT 

(Continurd from page 41.S) 


ihfERFEREniE 

^ eKpBrl! 


Christmas tree flashers, electric 
razors, toys, flatirons, toasters, 
heater pads, and many other elec¬ 
tric devices interfere with the holi¬ 
day radio programs. 

Practically all interference from 
electrical devices, both in your 
own home and from your neigh¬ 
bors* homes, may be eliminated 
with CONTINENTAL Carbon Fil- 
ternoys Suppressors, FOIDH, 
F505DH, or FI005DH. 

For radio servicemen. Filternoys 
units constitute a profitable extra 
sale on every service call. 

Order at dealer prices, C.O.D., 
your sample kit of the three best 
selling Filternoys suppressors. List 
price, $10.00. Money back guar¬ 
antee! 


SEIIDIHIS touponi 


CONTINENTAL CARBON INC. 
13914 Lorain Ave., Cleveland, O. 

( ) Send bulletins on noise elimination. 

{ ) Send, C.O.D., Icit of three Filternoys 
Suppressors. List price, $10.00. 

Name . .. 

Address . 


Jobber's Name 


1 nf:iler R prices 
I l>er s name Is 

irrantetl only If your radio iob- 
1 ivied. 




.00001 Ohm to 11 Megohms 

SHALLCROSS 

Hi-Lo Resistance Bridge 

A direct reading instrument for the 
measurement of low resistances en¬ 
countered in relay contacts, coil and 
armature windings, as well as other 
resistance of any character within 
the range of the bridge. 



Combines in one instrument a stand¬ 
ard Kelvin Bridge and a standard 
Wheatstone Bridge for measuring re¬ 
sistances from .00001 ohm to II 
megohms. 

Send for Dulletin 637-P. 

^HA LLCROSS M FG. COMPA>jY 

AttuLMcu'iatt 

TOO MAC 0A0( tOULlVAAft 

COLLING DALE. PA. 


to minimize undesir.'ihlc external coupling. Tup 
Jiti.l Irnttom terminal boards prevent stray-field 
pii-k-iip ; close fit to metal ea'^es jrives maximum 


DECORATIVE COMPACT SET (1240) 

T HREK plastic^, in ilifTorent colors, f«irm the 
modernistic ca.se of this "Kudetlo” fi-tubo 
super., tuning down bi l.TJ.a kc.: th»* grille is 
of the lop is of pUinkon, and the body is 

<if bakelitv. A ballast tube eliminates hot power 
cord; 2nd-detector funetiona as A.V.C. Imprc^- 
natefl coils, like cabinet, nre tropi<-al-weather¬ 
proof, Larire airplane dial, right-hand tuning, 
dynamic speaker, attached acri.nl. 


AUTOMATIC TAPE TRANSMITTER 
(1241) 

B uilt to meet nmatcur demand, thi.s eiiinp- 
ment perforates a paper tape with uniformly- 
spared dot.'i and da.shes, by means of the cuttinp 
lever at the side. This is then run by a tiny 
A.C. motor between roller-type cont.acts, as an 
endless belt, it will repeat a c.all or measajje over 
and over. Cast aluminum case is 5^' square. 


SOUND ON FILM PROJECTOR 
(1242) 

D efinitely in the low-cost field, this equip¬ 
ment has many high class features. The 
prefociLsed 500 W. lamp is cooled by a powerful 
blower. The motor is adjustable as to speed and 
has an electrical governor. Motor rewind is pos- 
.>ible without changing reels or belts. The A.C.- 
1).C. amplifier has an output of 8 W. and uses 7 
tubes. A socket is provided for microphone or 
phonograph. Speaker is mounted in a separate 


case and has .'iO ft. cable. Tone and volume 
controls arc provided. 

CRYSTAL OSCILLOSCOPE (1243) 

S KVEKAT. types <if this instrument arc ma<lc, 
the difrereneo being in the range of fre¬ 
quency ro.sponse. That shown is made for a range 
up to *1,0(10 cycle.4. Others cover uj) to **.".,000 ^ 

and ***10,000 cycles, (Coupling capacities— 

*0.UO.-.-mf. : **0.001-mf.; ***.-i00 mrnf.) The c;»ses 
are of brass, oil-filled to protect the cry.slal units. 

The lowest impedance in the frequency range is 
about 30,000 ohms, so that an <irdiiiary triode t 

may be u.sed as a driver. The maximum safe ap¬ 
plied voltage is 100; at a lo-in. radius, a 2 in. 
b.'ind is then covered by the light .spot. The 
aoluatiiig element is a tiny bimorph (comiiosite) 
crystal, one end of which is fastened in bakelitc. 
and the other having a K-in. square mirror 
fastened to it. (.An adjustable stand may be had 
for laboratory use.) 

WIRE STRIPPER (1244) 

O PERATED hy a font pedal, this stripper 
assures clean and rapid results. It can be 
adjustetl to accommodate wire from No. S <lown 
to the finest sizes. The feed is from the side; 
all parts are in sight. May be used for stripping 
single or duplex wire and for center or end 
stripping. 


NON-EXACT REPLACEMENT 
TRANSFORMER (1245) 

T horough impregnation against all moisture 
and atmospheric con<litions assure trouble- 
free operation of thc.se units. They are designed 
to be used in those receivers for which there arc 



Crystal oscilloscope. (1243) Filter condensers. (1247) 

Please Say That Vote Sajv It in Radio-Craft 


Silent boom stand for mikes. (1250) 
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jmdii T. D oaTTery 

Tiny A battery, (1251) for portable use. (1251) 


no exact duplicateg, and arc made in sizes for 
from I to 12 tubes. The core laminations are so 
mounte<l as to i-emovc all possiliility of mechani¬ 
cal hum production. 


"BUG" TELEGRAPH KEY (1246) 

T he 8ide-swiping?, semi-automatic key is intend¬ 
ed for higrh-8pee«i operation, in either radio or 
land-line telegrai»hy. It is used, in radio trans¬ 
mission, with a relay. The key is tuned, so that 
its vibrating reed sends dots and dashes rapidly 
as it.s padflles are manipulated. With the cover 
(removed for photo) it is x 2 5 IG x 2\\ ins. 
high. Large tungsten contacts work agaiii.st sil¬ 
ver, to give long life. An expert’s instrument. 


FLEXIBLE CONDENSER MOUNTING 
(1247) 

(Solar Mfg. Co.) 

M idget dry electrolytic condensers, with high 
rating an<l large capacity in small cases, 
are provided with flexible tabs, rotating so that 
they Can he used to mount these components 
cither flat or on edge, with more substantial hold 
than the lea<i w'ircs afTord. They can thu.s be 
secured in otherwise tlifhrult corners, etc. 


METAL CABINET AND SPEAKER 
(1248) 

(Wrighf-De Coster, Inc,) 

F or amateurs, experimenters an<! engineers 
requiring a high-quality seitaratc speaker, 
that illustrated hits been brought out with all- 
metal cabinet in black crystalline finish and black 
and grey grille cloth. Supplie<l with either per¬ 
manent-magnet dynamic of 5-watt capacity, or 
balanced-armature magnetic type. The former 
h;is universal tran.sformer. to match output 
tubes : the latter 7- and 10-thousand ohm im¬ 
pedances. Size of cabinet 10 x 9 high x 5 ins. 
deep. 

CONTINUOUS CLOCK MOTOR 
(1249) 

A BIUTY to continue running for about an 
hour after the current has been shut ofT 
is a feature of this electric clock movement that 
will aitpeal to experimenters. The electric por¬ 
tion is self-starting and all moving parts run 
in a constant sealed bath of oil. The movement 
is noiseless and vil>rat ion less and maximum speed 
of 1.800 R.r.M. ir reached almost instantane¬ 
ously. 

SILENT "BOOM" STAND FOR MIKE 
(1250) 

(Amperlfe Corporation) 

I N the movies, all know, a boom is used to 
bring the mike into position to catch the 
hero’s confidences to the heroine. A similar 
type of mike .support, useful in many studio 
pick-ups, j.s available, a.s shown. It is silent in 
its adjustment, contndled by clutches which hold 
it as set at any <lf‘sire4i height or angle. Obtain¬ 
able in chrome and gunmctal finishes. 

COMPACT BAHERIES (1251) 

f^ESIGNED especially for iiltra-high-freiuiency 
I-' and other portable use, these units afford 
the maximum possible life. The 3 V. battery at 
A measures 17/16 x 2% x 111/32 ins. <}eep, 
while the 46 V, unit at B Ls 6 I/IG x 2 13/16 x 
1% ins. deep. 

(Continued on page 438) 


The Complete 
Service Laboratory 

By CLOUGH-BRENGLE 


Down paymenf $12.00 (and up) 


Let the prestige building ability of these massive 
complete laboratories build profits for you. 
Cabinets are C-B green with silvered Lumaline 
floodlight and black front panels. Every dial, 
name plate, and control stands out to intrigue the 
customer s eye and buitd confidence in your work. 


ith the new C-B 
La.sy Payment Plan 
you can bring this 
modern complete 
equ ipment into your 
shop for less money 
than you are accus¬ 
tomed to paying for a 


small portable instru¬ 
ment. Ask your jobber 
for full details or w’rite 
today for the new de¬ 
scriptive bulletin. 

fTV/fc for 

Descriptive bulletin 


The C-B Laboratory Cabinet holds any standard 19’^ panel in 
which form all present and future C-B Instruments are optionally 
offered. Buy the cabinet and one instrument. When more 
equipment is desired, the blank filler panels may be quickly 
removed. 




TpENTY-FIV E years ago, the first Ham- 
■ marlund precision products made their 
appearance. In the applause of the radio 
engineering world. Their dominant superior¬ 
ity l»ecame a by-word in laboratories, in¬ 
dustrial p’anls, schools, and homes the 


ED AGAIN! 


world over, Today, specialists, continue to 
show their approval of these distinelivc 
Hammarlund units by specifying their use 
in every conceivable type of radio in.stru- 
ment. Shown arc a few Hammarlund parts 
usvd in the ‘-1937 Television Receiver.” 
Write Dept. RC-1 today, for new *'37** eatalof, with complete description of uU 
Ifamntarfund products! 

THE hammarlund MANUFACTURING COMPANY, INC. 
<2«.438 WEST 33RO STREET. NEW YORK 


HAIIIIIIAKUiniU Zfil!! YliAir 


CITY 


2809 W. 19th St. 


Chicago, U. S. A. 


The CLOUGH-BRENGLE CO. 



REALISM IN SOUND 


by AMPLITONE 


All AMI bITONK amiGiflors are capable of realistic reprodurtlon. and 
are ei|k'liu'ere»l to tfivc a ntixinniiii of seiTire at optimum cHicienry. 

. systenii and aice<aorics for every piirix>sc 

apfli! a-i( ti' 


or 


DE-LUXE BEAM POWER AMPLIFIER Till* unit, shi wn in adjacent 
photo, is intrmlcd for oualpy Iiis!all.it rru U ha> a ix)i)<ciTalivC pmvir 
outiut rating nf (;o waiu. i*cnU m»uir of So waits. It is a hi-lidelity 
anip.itjer, Inrorporallng IidwI supiir«>>sioii, ,'hatniel itipuLs. heam-|K>\Ti-r 
•uhM, cir. I’liM deiail.{ nniilcd upon reoued. CAQ 

NET PRICE, Icii tubci. 

««« I .,1 „ , multi-purpose. GV D.C.—IIOV. A.C. AMPLIFIER Tills unit Is 

/r?. ^ ft<l.iI.iithlo to iKMh sound truck .,tid indoor 1* work. Hatnl oai 

8«*r\a l\ely iil iO walls, peak Power of 35 w itis. I>iJiil clurinel liPnits.—overall gain 11:, 1>K wiiidi lernilf* 
vvlilumt furtrter irc^ampllfiialion. i>esrrh»tlve arcubir ntaJlcd on request. 3 Cn 

bPtCIALLY PRICED. less tubers . 

FRKCf^Dl^^SCiaPTiy/: CATALOGUF AXD ADVICK ON r,A. PROBLEMS 

AMPLITONE PRODUCTS COMPANY . 135 Liberty Street, New York City 
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SAVE MONEY 



Make the “Old” Tester “New” Again 


(Modernized Set Analyzer) 


MODERNIZE YOUR 

OBSOLETE TUBE CHECKER 

OR SET ANALYZER WITH 

“PRECISION” 

This modernization service is available for most 
of the popular TUBE CHECKER and SET ANALYZER 
models. Instruments are brought ’’up-to-the-minute" 
with all the advanced and tested engineering refine¬ 
ments that go into the construction of a "new |ob." 

"Precision" modernizations incorporate accuracy 
. . . flexibility , . , ease of control . . . true profes* 
sional appearance. When writing for details please 
mention make and model number of your old instru¬ 
ment. 


WRITE FOR OUR PUN 

PRECISION 

APPARATUS CORPORATION 

821 Cast New York Avanua, Brooklyn, N. Y, 


REAL RADIO ENONEERS! 



Co. 


50 BIG 

Radio Concerns 
Endorse R-T-l 

Amontr (hem nro 
P h I I c o, Cn.s'ev. 
Grunow, stt-wnrt- 
Wju-iier nnd other*. 


Many R-T*l Trained Men 
Earn up to $7S a Week and More 

ThehO industry appointed encrlnecrs, 
who work for Iiru-e radio inanutnc-tur- 
er*. will Kupervlso your Trilntn^ nt 
home, and eet you roa«|y for good- 
pay Jobs In Rsdlo Broadcasting, lit* 
Ktailation. Scrviring. IhJldlc Address 
‘>'Rtem and PIhuii C^lectric Cell work. 
Also for roming activity in TelwiHlou. 
OpiYortunltle* for iiroporlv traimnl 
men t>etter than ever before, Kjiri- 
whlle you lesrn. Some make sr* and 
$10 a week extra In sonri- time one 
to two weeks after starling. Many 
Onm up to $75 a week in full time. 
Jobs or their own huslnesi,. S«imo oven 
more. No other trainiiuT like mine. 
Get the riicts If you want a better 
Job. Write now for my free book. 

RAY 0. SMITH. President 




RADIO AND TELEVISION INSTITUTE 


Dept. 221, 2150 Lawrence Avenue, Chicago, III. 



30'DAY 

NO-RISK 

TRIAL 

Tniiix it a 
m II n t h, 
then de« 
cldc. Wrltel 


ALL NEW 1937' 

MODELS 

A penny post cani brings >ou our 
new, full-color jp-lmge HAltGAlN 
rATAI.OG free. Many mudeK I . 
rluxise from: 4 to 1'i tutu'-: 
AC lYC, All-Wave and now Fan : 
j-cis th.tt --cr.'ite Mkc city radio.; 
V, id I o*-! ■■•■■d or c<»upon b* l- --- 
f r foil ilelail* of 30.fluy n<i-ri-.k 
1 T 1 x 1 and Agent-User 
priiposltlun. Write 
I iiwt 


MAI£ 


GOLDENTONE RADIO CO.. 
Ocpt B. DEARBORN. MICH 

Without obligation, send me 
new 1»37 CaUloK and 30- 
day trial plan. 

Name . 

Address .... 


NEWEST CAR-RADIO SERVICING PANEL 

(Continued from page 418) 


The speaker can be matched to single or double 
output stages. (The non-reflecting etchetl pancLs. 
indirect lighting and large scales make all read¬ 
ing easy.) See Fig. 1. The pow'or supply is 
built-in, a vibrator supplying the 6 V. direct 


current for testing. Sec Fig. lE. 

Our hiformation liurcau will gladly supply 
vianufacturCrs* names and addresses of any items 
mentioned in Vlease enclose 

stamped return envelope. 



DC 

reSTS 


0U»l*Ut 


tICHTS —" 
fLUMlUMtS') 


lyOtTAii 


^VeXTS 


The circuit of the complete car-radio servicing panel described. Unit E connects the other panels. 


THE LATEST RADIO EQUIPMENT 

(Contnued from page 437) 


©AS-TYPE FIRE EXTINGUISHER 
(1252) 

D ry carbon dioxide jets, recognized as superior 
to combat electrical, as well as gasoline fires, 
are provided on the Queen Afary to control any 
outbreak in her big power plant. A little brother 
is illustrated W’hich is the size for shop, garage 
or car use. It weighs only 10% lbs.: does not 
deteriorate with keeping; and is easily recharged 
with carbon dioxide after use. 



Dry carbon-dioxide gas fire extinguisher. Especially 
useful for "electrical" fires which makes it particu¬ 
larly suited for radio service shops. (I2S2) 



A Sectional type program distributing unit. (1253) 


SOUND SYSTEM SECTIONS (1253) 

(The Webster Company) 

F or extension on the unit plan, a new program 
and speech distributing equipment has been 
brought out. Radio, microphone and phonograph 
are provided; each distributing unit will take 
care of ten rooms. 

ORPHANS? NO! 

They bear the 
RCA Trademark! 

’ 10,000 replacement parts, 

I available at all times, 

I prevent RCA Radios from 
, becoming orphans —re¬ 
gardless of the set’s agel 

P ASSING years and worn parts make 
no difference if the radio bears 
the RCA trademark. For no matter 
how old the set... no matter what 
part of its chassis needs replacement 
—the part is available. 

There are 10,000 RCA replace¬ 
ment parts ready to serve owners of 
RCA Radios. All are of the same 
fine quality that w as originally built 
into the set and sell at low prices. If 
your local dealer or distributor does 
not have the part you require on 
hand, he can obtain it for you quickly 
and easily. 


RCA PARTS FOR PROFIT 

HtlA ftf^nuriciuiir^ Orndtii. J- 

A ^ UirC .Ridko OiHTp(irj.i iiicn. of Arn?ric4> 
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IPOWERTONEi 

Model 801—Pocket Volt-Ohmmeter 

A ron.MKl uiul - 

f-uriito «olt-l!l■■lllctel- Ihit u-ill 
lx till iixirutrtif-C 

>».iir i.|b,“ or nut on job 
In rcj<I iig'. 0 ! lO 

•I a xtiil luoii l{< >11.1 im ! n-.iil 
lnK« fliil'i 'A !■> 0l :iiil ^'■IM 1. 

'iOO IHH) Jiiiis. \\,1{ read 
from n to I Mii. I^nv rosUi 
ani o ranKo Jlrm rei IIii^ 

>lel<r Ills lOOi) ohm m \nU 
-ensitlvily. Hutiery Is self 
■ isit jInvU I'jii■! i> I l\ 
l■■Clorell. 1'.‘iJLixDisat I (■ ■■ 
vlUetl for zero udjustmiiii 
< i.mpletc Mill: test prods 
Mca>ur«>s <Mib ’'''x3%''x2*/4 ■. 

Vour iiilro lomnlcto with 
lidttery . . . . . . , .. 

Send for complete literature on a i;arfef>4 
of teat inatrumenta 
JOBBERS WRITE IN FOR PROPOSITION 

POWERTONE ELECTRIC CORP. 

179 Greenwich Street New York City 

Distributor 

TRY-MO RADIO C0.„ Inc. 

8S Cortland! St. New York City 



SHORT WAVE CONVERTERS FOR CAR RADIOS 

<*aii he attaehed to any 
eai radio. IIai; on aini 
ntr switdi aiMl iloc.c not 
atTeri the rt'i'ciMiiHi on 
the slaiuliinl bmuThast 
ImikI. 

Model 300 ravers the ir» 
to 411 nuler h.Lml>. l)e- 
aiinied hpr llio forelKu 
trade. With tWs unit 
one nuy rivelve Idindiiii, 
Herlln, South Anierha. 
ete. l.lst Ih-ko 19.95 
Model 100 1^01^0 converter wilh fixed condenser covers 
15011 to 2600 klhrjM'ien. List ITiec 9.95 

Model 200 I’ollee conrerter with variable condenser and 
illuminated dial, t'nven! l.’iOU to r.rnili klh>e>'e]e8. 

I..lnt I'riee 17.95 

Model 400 Police (xauerter with fixed condenser. Covers 
the ultra short wave bands from 5 to 10 meters. 

Usl Price 13.95 
Jobbers and dealers wanted 

ABC RADIO LABORATORIES, 



To Readers of RADIO-CRAFT 

FREE POSTCARDS MAY BE HAD UPON 
WRITINU TO THE PUBLISHERS 

These Postcardn make it eany to answer ad¬ 
vertisements which appear in RADIO-CRAFT, 
without cutting: valuable data which you may 
wish to save. 

Many times manufacturers r^uest you to 
"clip the coupon” when an.swerimr their ads. 
Often this meuna ileatroyinK part of an article 
on the reverse pai?e yoti may need l.ntcr for 
reference. Save your RADIO-CRAFT issues 
complete. If you shtpuhl ever want to sell 
bouml volumes, or certain copies of RADIO¬ 
CRAFT. the resale value of uncut issues is 
very much hiRher than that of mutilated ones. 
So send for a suiiply of these free post cards 
and use them in answerinjr all RADIO¬ 
CRAFT advertisers. 


BUILD IT YOURSELF 


You osn build this 
Tralter with ordinary 
tools easily from isir 
step-by-step conslna liontl 
sheets ami larxe,sized blueprints. ^ 

Finr^t d«ii<nrd in eaktvnce. ,1 c«pb 4. ToU«t. Shower. K leo* 

trio Licht. otc. 

Save 7S% of the coet by bulldins it yourielf. osod 26o for plant 
eheet. Uiustretiona and detaiU. 

THE PLAN SHOP. 910 Psimolive BMc. Chicago, i 





RADIO REPAIR CEMENT 

■‘THE ORIGINAL SPEAKER CEMENT” 

Used for replacing speak-r cones, mending OiO. rat¬ 
tling. or torn cones, s'aling ad|ustmonts, cementins 
loose 'ube bases, grid caps, coils, le ads etc. DrioS . 
fast. Vibration Proof waterproof, tnval- ^f 
liable aid to S-rvice Men. See your {ob* J 

L ber. If he cannot supply you, write us. ■■.K 

^ List price SOe for large bott'e. Srnd 1 “ i t_If 

for FREE circular of comriete line. I ^ ^ 

GENERAL CEMENT MFC. CO. I 
(Radio Div. Rockford, Illinois I 


RADIO COURSES 

RADIO OPERATING: Propnre for Gov t 
Llcen.se Exam. # RADIO SERVIClNfi: 
Including Short Wave# AMATEUR CODE 
• ELECTRONICS # TELEVISION # 
Pay and Kvcnlng Classes—Booklet Tpon Bequest 

New York YMCA Schools 

4 W. 64th Street. New York City 


SUN-SPOTS AND SHORT- 
WAVE RADIO FADE-OUTS 

(Continufil frorn payc 402) 
outs mifirht be produced by the sudden and spec¬ 
tacular eruptions of ga.-:eou.'^ material from sun¬ 
spots that are suspected of causing maisnetic 
fitorms and the aurora. Ciiiise<iuently he urgeil 
astronomers to make speidal observations of 
the sun, and radio operators to be alert for 
unusual disturbances, whenever a fade-out is 
expected. 

SHORT-WAVE OBSERVATIONS AT MOUNT 
WILSON OBSERVATORY 

At the Mount Wilson Observatory of the 
Carneirie Institution of Washington, locate<l at 
Pasadena, California, an attempt has been made 
to photograph the sun continuously on the Hays 
when a fade-out was supposeil to occur. Five 
of these .54-day periods have now passed, anil 
on all except one either a major fad4‘-out or 
unusual fransmigsion fUtficulties were reported! 

Solar observations could not always be m.'ule 
because of clouds, but on the ilates of 4 of these 
fade-outs brilliant sun-spot eruptions were seen 
either in England or at Mount Wilson. 3 of 
which were apparently conncideil with radio 
anomalies. In addition, an examination has also 
been made of photographs of the sun taken 
in the past at Mount Wilson. Ily a fortunate 
coinciilence, plates had been taken while the 
fade-outs were actually in progres.s on 3 of the 
5 dates first reported to Dr. Dellinger, and all 
3 showefi sun-spots to be in eruption at the time. 
But perhaps the most striking case of all oc¬ 
curred on April H, 1936 when a «un-spot erup¬ 
tion big enough to engulf the entire earth and 
a widespread fade-out were observed to occur 
within a minute of each other. It is here that 
the short-wave listener-in can be of help by 
noting the exact time of the fade-outs, so that 
we can determine whether the eruptions and 
fade-outs are actually coincident or not. 

Future fade-outs may be predicteil for 1937 
on January 3, and March 26, but it must be 
emphasizetl that these dates may easily be in 
error hy as much as 10 days. Anyone really 
interested in following-up this elTect should 
make a note of anything unusual in short-wave 
reception. regurdles.s of whether or not it occurs 
near these dates. It is hoped that a careful 
and systematic comparison of radio and solar 
phen<imena over a period of several years may 
result in a better understanding of con<iitiuns 
that influence short-wave radio tran.**mission. 

(The author, Mr. R. S. Richardson, is asso¬ 
ciated with the Mount Wilson Observatory and 
Carnegie Institute of Washington—the work of 
this observatory in reconling radio fade-outs ami 
their relation to astronomical phenomena has 
been reporteil in the pages of Iladio^Craft in 
recent issues. Inchlentally. television investi¬ 
gators are awakening to the importance of 
research such as here reported by Mr. Richard¬ 
son.—AV/i7orJ 


OPERATING NOTES 

(Coyitinued from patfc 41 J<) 

condenser, a .5-mf. electrolytic unit. 

A highly microphonic condition will also result 
when this condenser breaks »l<»\vn, a.s well as 
a motorboating hum that is heard ax s<H>n as 
the manual noise-.s up pressor control Ls turned 
even slightly counter cWkwixc. 

The complaint of reception cutting off sharpl.v, 
and the presence of circuit oscillation ami motor- 
U>ating throughout the entire tuning range have 
been frequently traced to an open-circuited 
screen-grid bypass condenser, a 0.r>-mf. tubular 
unit. 


Lyric SA-133, 1.300. When these receivers are 
s«*rvice(l for a loud hum which develops as the 
tubes reach their norm.'il <iperating temperature, 
and the gruls of the 2A5 tubes glow tcmI. check 
for a groun<lcd R.F. choke in the high-voltage 
secondary circuit. 

A loud, disturbing arcing that is hear«l at high 
volume levels is causo<l by the voice coils arcing 
over to the field-magnet pole pieces. If cleaning 
and re-centering the voice coils do not overcome 
this difficulty, try con netting a .'>0-«ihm resistor 
from the iingrounde<l side of the output trans¬ 
former secondary to ground. Should this cut 
volume down too much or the arcing-over is still 
present, decrease or increase the value of this 
re.sistor, as the case may he. 

BraTRA.M M. Fkked. 

Please Say That You Saw ft in R.^Dio-CnAFT 


Shot SaSketi 

'^HOP WHOLESALE r| 


IT’S SMART TO BE THRIFTY 

Get the habit ..... Shop in your Slip¬ 
pers . , r , it’s EASIER — It’a ECO 
NOMICAL. Use the BIG FREE 1937 
Radio Catalog to save Time, Money. 
Shoe leather^ for this book contains 
the most comprehensive collection of 
radio values ever assembled in 156 pages 
of a catalog. Whatever your radio re¬ 
quirements. you’ll find them here—re¬ 
member—Wholesale offers COMPLETE 
stocks of FRESH. STANDARD mer¬ 
chandise and twenty-four hour ship¬ 


ments. 


XMAS ELECTRICAL SPECIALS 

Our Special Xmas Electrical Catalog points 
the way to easy and economical buying of 
electrical gifts this Xmas. A swell collection 
of electrical toys, household equipment, etc. 
Send for it TODAY , . , it's FREE! 




IfND FOR OUfi 

catalogs.. . 



WHOLESALE RADIO SERVICE CO., INC. 
100 Sixth Ave., New York, N. Y. 

Check 

Rush Free Radio Catalog 65A3 { ) 

Rush Free Xmas Electrical Catalog 67A3 { ) 


Name 
Street . 
City .. 


State. 



Blip VALUEfii 
in Small Bulk 

Miixiniuiii 4\ipu<'ity or ruparitios . . . ude- 
quati* working voluigr? . . . compart card- 
hoard case . . . ecmioinical service Iif«‘ . . . 
and very Inwest eoxt. Tliat’.s ilie story of 
AERONOX IMkS series electrolylics. 


Unit shown Is dual 4-4 
mfd. 450 V. Note size 
cumparison. 

Single, dual and triple 
section units. 200 and 
450 V. working. Popular 
capacities. 

Ideal general-purpose units 
absence of AEROVOX exacl 
densers. 


Separate leads for sec¬ 
tions. Color-coded for 
polarity indication. 

Handy mounting luss. 
Extreme compactness at 
no sacrifice of perform¬ 
ance. 

for condenser repairs in 
duplicate replacement con- 


New CATALOG: JJ- .K; 


More items. 
Lower Prices. 

Write us or ask your local AEROVOX jobber for copy. 



CORPORATION 

70 Washington SL II Brooklyn. N. Y. 
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FREE 


The World's Most Comprehensive 
Catalog of AMPLIFIERS and P.A. 
Sound Systems .... 



Writ« for Cataloo No. 3709 which lists 
more than B7 ultra •modern amptiflors 
toffothor with compfoto details of the 
latest anti-howl* automatic audio volume 
cootrol, volume expander, and floating 
audio beam power ampliflars. No P.A. 

Technietan can afford to be without it. 

SEND YOUR P.A. PROBLEM TO 
A. C. SHANEY. FOR FREE CON¬ 
SULTATION. 

Oca/cra, Jobber* and Dittributor* 
tarite for. at tractive propo»ition> 

Public Address Division 

AMPLIFIER CO. of AMERICA 

37 WMt 20th Stmt Haw York, N. Y. 




: RADIO 

VALUES 




4-1 ube AC-DC Set 

Huy at fartory pricee—save 
money; l.<iweHt priced good 
r.*i(llf> on ihc markei. tTses 4 
latest lyiH? tnlie*. Hensittve 
ni.iiriietic si>eaker, aeroplane 
dial, hull '*11 
antenna and 
attractive cab- 
Inei with bev¬ 
eled comert. 

Afltonlahlnftvol- 
nnie and tone 

quality. Uses 1-6C6. 1-6D6, 1.4^ and 
a 29Z5. Works anywhere—on any 110. 
voit circuit. Covers the standard broad, 
cast Mnd. A real portable personal 
sec. Can be carried anywhere. 

5-Tube A.C.-D.C. Dynamic Speaker 

Short-WavM—Aeroplane Dial 

5 latest tutipq. 

6' dynamic 
speaker. Illum¬ 
inated aero¬ 
plane watch 
dial, built-in 
antenna, l>eau- 
tlful two-tone 
cabinet. Two models, vii; 

Broadcast Model (S8.93). an.l 
Short-Wave and Broadcast 
Model 1 90c extra). Works on 
any lip-volt line—AC or DC. 

Order directly from this ’’Ad.” 

Send certificil check or money order. 20^> deposit 
required for C.O.D. orders. WAITE TODAY FOR FREE 
ILLUATRATCD circular— lartte selection of latest 
«els at nioriov.Ka%'lni. iirices 


PARAMOUNT TPADING CO., 
aO EIGHTH AVe. MEWYORK CITY. 




MILLION 

in I b b ■ w IT JE5TEP 



FEATURES 

1. Emission 

2. Metal Tubes 

3. Sh=rtsHOT 

4. Leakage H 01 

5. Resistanee 
8. Electrolytles 
7. By-Pass 

Condensers 

6. Neon Align¬ 
ment 

MODEL CN 

$095 

^NET 


Here'S wliat (he Service Men -ay about the New Mil¬ 
lion Tuhr Teller: "MosT ViilUahle iKircliase of test 
enul|tiiient we mule during; tin- lust year." "It shows 

up weak tubes better than niy expensive-tester.'* 

If your jobber cannot supply you—order dirert—20'^ 
deposit required on P, O. 1). orders. Tear out this ud 
and send It to us NOW for Inforniution on complete line. 

Ull I I All '*adio and televi- 
IVI I L L I U II SION LABORATORIES 

361 W. SUPERIOR ST., CHICAGO, ILL. 


HOW TO GET "LONG DIS¬ 
TANCE" ON YOUR ALL¬ 
WAVE SET 

(Continued from page 403) 
alent to 11,750 kc. The frequency id a large num¬ 
ber. Therefore, it has become the practice when 
dealing with short-wave stations to give their 
frequency in megacycles instead of kilocycles. 
Mega means million, while kilo means a thousand. 
Therefore, a kilocycle is really a thousand cycles 
and a megacycle is a million cycles. Consefiuently 
1 megacycle (me., for short) equals 1,000 kilo¬ 
cycles or kc. Thus the station whose frequency 
is 11,750 kc. can be identified as operating on 
11.75 me. Note that the last figure of the fre- 
tiuency in kilocycles is generally dropped when 
using kilocycles. Megacycles are not used with 
regular broadcast-band stations because there the 
kilocycle method is satisfactory since the figures 
involved are small. Station WLW on 700 kc. could 
be written as 0.7-mc. if desired. For aid in 
remembering the difference between these three, 
a list giving the meters, kc. and me. of a number 
of reference points is given, as follows: 60 
meters equals 6,000 kc. or 6 me.; 30 meters equals 
10,000 kc. or 10 me.; 24 meters equals 12,000 kc. 
or 12 me. ; 15 meters equals 20.000 kc. or 20 me. 
(Also, see Fig. 1.) 

SHORT-WAVE TUNING 

Looking for short-wave stations is an entirely 
different procedure than tuning-in stations on the 
regular broadcast band. On the latter range 
most persons can be certain of hearing their 
favorite stations at approximately the same loud¬ 
ness and clarity whenever they listen for them. 

Short-wave reception is not at all like this, 
however. Certain wavelength or frequency bands 
are suitable for long-distance reception from a 
given point only at certain times of the day. 
In addition, the season of the year plays an im¬ 
portant part in determining what wavelengths 
will be most suitable for transmission to certain 
ureas at any given time. 

GENERAL RULES FOR BEST S.-W, 

Do not expect to be able to turn on your radio 
Set and tune-in a certain short-wave station at 
any time of the day. This is impossible. First 
of all the factors mentioned is the effect of the 
time of day on reception. (See Fig. 2.) 

Reception Conditions During Daylight. During 
broad daylight the shorter waves or higher fre¬ 
quencies are the only ones capable of providing 
long-distance reception. Thus the waves from 
10 to 20 meters (15-30 mcs.) give best results 
when there is daylight either at the station; 
at the receiver; or. at both places. The shorter 
the wave, the better it is for daylight communica¬ 
tion. 

The stations operating near 20 meters (15 me.) 
are heard best in the Fall and Winter when there 
is daylight over most of the distance between 
the station and the listener. The stations below 
15 meters or above 20 me. are heard best during 
these seasons when there is daylight over the 
whole path. Practically, this means that Eur¬ 
opean stations operating near 15 mcs. are heard 
best in the U.S.A. at this period from 4 to 7 a.m. 
and 11 a.m, to 4 p.m. The stations above 20 mcs. 
are heard best from 7 to 11 a.m. Asiatic and 
Australian stations in these bands are heard best 
from 0 a.m. to 7 p.m. 

Reception Conditions at Night. The stations 
operating between 25 and 35 meters (12 and 8.5 
mcs.) are heard best when there is darkness 
over most of the path between the listener and 
the broadcast station. Thus the Europeans in 
this band are heard best from 4 p.m. to 5 a.m. 
Asiatic and Australian stations are heard best 
from midnight until 9 a.m. Wavelengths from 
.T.> to 60 meters (8.5 to 4 mcs.) give best long¬ 
distance reception when the whole area is in dark¬ 
ness. Europeans are heard in this band from 
G p.m. to 2 a.m. At present this band does not 
give very good reception of European stations at 
any time! the higher frequencies are superior 
for this purpose. However, many South American 
stations can be heard from 5 p.m. until 6 a.m. 
in thi.'s band and especially near 6 mcs. The waves 
above 60 meters (below 4 mcs.) are not suitable 
for long-distance reception (over 2,000 miles), at 
present. 

The listener should remember that on the short¬ 
wave hands the higher frequencies are best for 
long-distance daylight reception and the lower 
frequencies for night-time reception. Also, the 
season of the year determines which frequencies 
are the best. 

Please Say That You Saw It in Radio-Craft 



JCeam <J\lore tylhout 


RADIOWABCof 
AIR CONDITIONING 

T he radio-craft library series— a 

most (romplete and authentic set of Volumes 
—treats ind.vidualb', important divisions of 
radio. Each book has been desiffned to (tire 
j-cu the wportunity to learn one or more 
branches of radio. The authors of the books are 
well-known to erervone. Each Is an expert 
radio man; an authority on the subject—each is 
thoroughb' familiar with the field which he 
represents. 

All Books Uniform 

The volumes in the RADIO-CRAFT LIBILtRY 
SERIES are all uniform. 6x9 Inches. Each 
bonk contains on an average of SO to illus¬ 
trations. The books are printed on an excellent 
(trade of paper which makeq the type easy 
reading. 


No. I 

RADIO SET ANALYZERS 

By U VAN PE R MEL 

MODERN VACUUM TUBES 

By ROBERT HERTZBER6 


No. 3 

THE SUPERHETERODYNE BOOK 

C . J. FITC H 
No. 4 

MODERN RADIO HOOK-UPS 

By R. D. WASH BURNE 
No. 5 

HOW TO BECOME A RADIO SERVICE MAN 

By L OUIS MA RTIN 
No. 6 

BRINGING ELECTRIC SETS UP TO DATE 

By CLIF FORD E, DENTON 
Ne. 7 

RADIO KINKS AND WRINKLES 

By C . W. PA LMER 
Ne. 8 

RADIO QUESTIONS AND ANSWERS 

By R, P. WASH BURNE 

No. 9 

AUTOMOBILE RADIO AND SERVICING 

By L OUIS MA RTIN 
No. to 

HOME RECORDING AND ALL ABOUT IT 

By GEORGE J. SALIBA 


No. II 

POINT-TO-POINT RESISTANCE 
MEASUREMENTS 

By CLIFFORD E. DENTON 


No. 12 

PUBLIC ADDRESS INSTALLATION 
AND SERVICE 

By J. T. BERNSLEY 


No. 13 

A B C of AIR CONDITIONING 

By PAUL D. HARRIGAN 


No. 14 

POCKET RADIO GUIDE 

By NAT LESSEN 


BIG DISCOUNT OFFERED 
When Five (5) Books or More Are 
Ordered, Deduct 20 % 


RADCRAFT PUBLICATIONS, INC. 

99 Hudson Stroot. Now York, N. Y. 


RADCRAFT PUBLICATIONS. INC. ltC-137 

99 Hudion Street. New York, N. Y. 

r have circled below the numbers of books in the 
RAIHO-CRAFT UBRAHY SERIES which you are to 
.vend me, and have deducted for ordering five (S) 

books or more. I have included my remittance In full, at 
the price of 50c each, when leis than five book« aro 
onhred. 

The amount of my remlttanee U . 

{dami'3, cheeks or money orders accepted). Circle num¬ 
bers w.lilted: 

1 2 a 4 5 C T 8 9 10 11 12 13 U 
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FACTORY TO YOU 

LATEST MODEL REMINGTON TYPEWRITERS 



BRAND NEW. latest 
_ mode] Remington Port¬ 
able for only IO 4 a day! Amaaingly low price di¬ 
rect from the factory. Every essential feature of 
large office typewriters—standard 4-row key¬ 
board, standard width carriage, margin release, 
back space, automatic ribbon reverse. Act now, 
while this special opportunity holds good. 

You don’t RISK a Penny 

We send you this genuine Model 6 for 10 days’ 
free trial. If not satisfied, send it back. We pay 
all shipping charges. 

FREE Typing Course and Carrying Case 

You will receive FREE a Complete simplified 
home course in Touch Typing. Also FREE, a 
handsome, sturdy carrying case. No obligation. 
Mail Coupon for full details—NOW. 

Remington Rand InC.: Dept. 1K9-1 
315 Fourth Ave.. New York, N. Y. 

Tell me, without obligation, how I can get a New 
Remington Portable, plus Free Typing Course and 
Carrying Case, for 10^ a day. Send Catalogue. 

Name. 

Address. 

City. 


..State.. 



TELLS HOW: 

• To Look for a Job 

• To Better Your Present Position 

• To Plan Your Career 

• To Choose an Occupation 

• To Earn Money in Spare-Time 

• Inside Stories of Successful Men, 
Etc., Etc. 

On all newsstands 25e. 

If your dealer cannot tupply you, 
tend a quarter and we will forward 
a copy at once 

JOBS & CAREERS 

520 N. Michigan Ave., RC*I37. Chicago, Hi. 


The Only Magazine 
of Its Kind 


CLASSiFiED ADVERTiSEMENTS 

Ativfrtisemrtus in tills seciion are Inserted at the 
uf uv<lvo i-fiiK per wonl fi»r eaih Insertion— 
name, Initials ami address eaeli rount as one word, 
t'asli sitoulil a<<’)nip.oiy all rla>sitied advertise 
merit. uiiIp'S pl.i<e'i Ity a rn-oRtuzed advent!>llitt 
No ie.s than ten words are aiveplvd. 
.\ilvertidiig for the Fehrti.ity. 19:17. is-ue isliould 
he received not later than Dcreinher 7ih, iy:h:. 


A.C. AUTO GENERATORS 


TFllN' SCRAP INTO MONKY. AlJTOPoWER SHOWS 
y'lu how p.isily and ecc iKiinieatly autn i;etierntnr<; can be 
ronverted into A. C. or O. 0. cenerattiri and I». C. motors, 
2 to lOon volts; for sound, rarln,. p wer, hitlit. or wcldinit. 
No prtvinus experience nei-es.urj- eumphde ]nfnrin.ition all 
in new hook, with dmtile Inst riietinns and IllU'^trations. 
Kn.lorsed by thousands, only $1.00 iiostpaid. Autopower. 
Im hl^- X S. Ho.v ne Avv . , r'hi eatfo.__ 

INSTRUCTION 


WORK mu rNt LK .‘^A.M.■■ flO', tlT’, .MoNTit. 
.Meii'worain. Try next hold ex. ininath l i.t jobs and 
hill partieulais five. Write t<id.i.v. Fiaiikhn Iiisillutc, 
Dept. T.'.rt. Hoehester. New Y"ik 


RADIO 


RADIO KNfllNKKHINO. BROADCASTING. AVIA- 
lion and poliro radl^, servicing. Marine and Morse Telcg- 
raphy tauKht thoroughly. All expenses low. Catalog 
free. Dodges Institute, Pine Street, Valparaiso. Indiana. 


In Summer the higher fre<iuencierf give better 
re.suIt.H, even at night, while in Winter the lower 
frequencies are the most effective and provide 
the cletirest signals. The various short-wave sta- 
lionji realize thi.s and generally broadcast on 2 
or more frequencies. sitnulUtneouely. using a high 
and a low freuueiu-y. These stations also change 
the operating frequencies several times during a 
day shifting to lowi'r frequencies as darkness 
apprfiache.s. They also make seasonal change.s 
in frequencies used to insure good reception at 
all times. A great many newspapers carry daily 
schedules of the best-heard short-wave foreign 
station.s; these station lists give lust-minute 
details as to the exact frequencies being ii.sed at 
any time. There are also a number of magazines 
which publLsh the operating schedules (fre¬ 
quency, and time on the air) of all stations. 

WHERE THE STATIONS APPEAR 
ON THE DIAL 

Most of the short-wave broadcast stations are 
heard within the following regions on the dial 
of H receiver: 5.K to 6.3 mcs.; 9.45 to ‘J.7 mcs. : 
11.7 to 11.9 mcs; 1.5.1 to 15.35 mcs; 17.75 to 17.> 
mcs. and 21.45 to 21.55 mcs. (See Fig. 2.) 

StatioiKS are heard outside of these bands but 
the great majority of stations are heard w’ithin 
them .so the new listener would do well to confine 
his attention to these areas, at first. 

Another point to remember is that mo.st sta¬ 
tions are not on the air all day as are the 
regular local broadcast stations. If a certain 
station is not heard when tuned-for, it is possible 
that it is not broadcasting at the moment. If the 
suggestion^ given here are followed the short 
waves should yield a great deal of entertainment 
and many thrills. 


AN EASILY-BUILT CONDENSER 
ANALYZER FOR THE 
SERVICING BEGINNER 

(Continued front page 413) 

once and go out; a shorteii condenser gives a 
steady glow : a leaky condenser makes the bulb 
fia.<h intermittently. 

For checking leakage of electrolytic condensers, 
the milliammeter used has a scale of 5 or 10 ma. 
and has shunts for multiplying the range by 10 
am! 100. Be sure the rotary switch Sw.3 is the 
t> pc that shorts between contacts. Noto that 
the "Off** position shorts out the milliammeter to 
provide for the initial surge of current when 
an electrolytic is connected to the tip-jacks 
markeil Common and Mils. After the condenser 
charges, the switch may be thrown to the other 
positions for reading leakage current. Klectrolytic 
c(»ndensers which show a leakage of more than 
BlK)ut 1 ma. per mf. are defective. 

LIST OF PARTS 

One We.ston Model 476 A.C. voltmeter, 0-150 
scale; 

Om* Weston D.C. milliammeter. 0-5 ma. scale; 

and multiplier shunts for .50 and 500 ma.; 

One Blan the Radio Man neon lamp. 1 or 2 W. ; 
Cfr.4> Blan the Radio Man rotary switch, 4-point, 
for 500 V., Sw.3 : 

Two Blan the Radio Man snap switches, for 
110-V. line; 

Ihre*' Insuliiie lip-jacks; 

'I V o Inmiline test prods and leads ; 

Six binding posts ; 

One Blan the Radio Man light plug and cable, 
wire, etc.; 

One cabinet or baseboard for mounting. 
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Sample series and parallel curves. 
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A Complete Line of 
Complete P. A. Systems 

T .S.E/s Systems arc built 
arouml rujrgod high fiilclity 
Amplifier?, featuring latest 
tlevelopmcnts and design. 
Everything from 10 watts 
to 240 watts output. Rea- 
soiiahly priced. 


AX rite for No. 106 catalog. 
(^et the V.S.E. proposi- 
tion for handling this 
line in your territory. 




For those Servicers who prefer a paper dieleetrie 
bypass or filter condenser, Cornell* Dubilier have per- 
fetted the Type PE condensers. These high quality 
p3t.er dielectric condensers simulate electrolytics In 
f ;,carance, lhou9h actual capacity Is 1/3 to 12 that 
of electrolytics they are to replace. 



Check these outstanding features found 
only in the PE SERIES 

* No Polarity To Observe. 

No Leakage. 

p Negligible Power Factor Character¬ 
istics. 

• Conservatively Rated. 

FOR AN ECONOMICAL AND GOOD 
SERVICE JOB USE PE PAPER CON¬ 
DENSERS. 

-‘THE W0RLD*S LARGEST EXCLUSIVE 
CONDENSER MANUFACTURERS** 
PAPER . . . MICA . . . 

DYKANOL , . , . WET & DRY 
ELECTROLYTICS 
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RADIO 

holds great rewards 
for trained men 

THe big opportunities in Radio will be 
enjoyed by trained men. The Interna¬ 
tional Correspondence Schools Radio 
Course, prepared by leading author¬ 
ities and constantly revised, will help 
make you a trained manl A fascinat¬ 
ing book — FREE. 

AVIATION ENGINEERS 

are lepders in modern progress 

Aviation depends upon engines, 
and knowledge of aviation 
engines is a long step toward 
success in this rapidly growing 
industry. Many leading aviation 
engineers today took their first 
step by mailing a coupon to the 
I. C. S. at Scranton. Why don't 
you follow their example? 


INTER NATIONAL -CONRECPONDENOE 


Box 6677-C. Scranton. Penna. 

Cxplsln fully about your eeurse in the subiect marked X; 
□ RADIO □ AVIATION 

^Chemistry DAceountaney 

j Invention QAdvertUing 

jRefrfgeratisn □ Electrical Engineering 

n Air Conditioning D Drafting 

j Architecture □ Show Card Lettering 

□ Good Engllth 

Aomr.. Affe. ... 

Ad<Jrc»$ . ...... 
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II 

TAVEMONEY^ 
ON EVERYTHING 
YOU 



fmrnms 

WAffHEf^bOCW 
TYPEWRITER! 
OPnCMGOODf 
OMEIMf'KmniEt 


NewlOO-PageGatalosJustOut! 

SEND FOR YOUR FREE COPY TODAY! 

Huy efTirienllw economically, safelv! 
Iliiti4]re4i» of hi|;h qualiU iteriK*—load¬ 
ing lilies^ and Mandard brands—at prici-i^ 
amazingly low! Real bargain:*! Si|u.ni'^ 
dealing! Write today for your l»ig. free 
copy of this new catalog hot off the 
pre^N 

RADIO CIRCULAR CO., INC. 

115 BROADWAY Depl. RC NEW YORK, N. V. 


NETV riELD 

FOR RADIO IVTEN 

★ Sell pur complete line of 16 MM and 

35 MM motion picture equipment for 
Catalog theatret. inctitutlons. clubs and home 
SENT hive everything. Tremendous 

FREE! held; tiberat profits. Write TODAY. 

S n Q PnUP 1600.RA B'DWY, N.Y.C. 

• y^\JS\r» CABLE—SOSO UN D. N.Y. 



SPECIAL 

A fiisbly efficient code 
teirber uslns heery spe¬ 
cially prepared waxed 
Piper tape, having two 
rows of perf<»ration». 
WYlte for Free folder Al. 
We are the orlginatori of 

[| inatniment with tapes this type instrument 

(test '‘Ir V = 

1 saa.ss. without t»tcliuu>r. 7a-7S Cortland! St.. W. T.C. 


EXPERIMENTS WITH A 
HI-FI AMPLIFIER 

(Continued from page 40t>) 

volume control, anti a dummy impedance of the 
aamc value as the impedance of the speaker 
(to prtivide suitable balance for the entire line 
when any one or more speakers are taken out of 
st'rvice). The simple siiii^le-pole double-throw’ 
switch, indicated in the diairram connects the 
loudspeaker into circuit when the switch is 
thrown in one direction and throws the repro¬ 
ducer out of circuit, replacing it with the fixed 
impedance, when the switch is thrown in the 
opposite direction. 

In a circuit of this nature the best results 
will be obtained if the volume control is made 
up of the T- or H-type, connected across the 
speaker. The T-type provides semi-constant im- 
pt'dance while the H-type is known as a constanl- 
impeilance volume control. IA comprehensive 
booklet on this subject has been prepared by 
the engineering department of a well-knowm 
manufacturer*, and is available for the a.sking.) 

The matter of providing a suitable panel 
mounting for the contnd of each speaker will 
suggest itself to the experimenter who is in the 
habit of making and operating devices of this 
nature, but we suggest the following. A regular 
electrical outlet box having a face plate with 2 
holes such as is used in connection wuth the 
ordinary push-type electric switch as shown in 
Fig. 2H. The balancing impedance is placed in¬ 
side the box and one hole is used to mount the 
volume control while the other Ls used to mount 
the single-pole double-throw switch. This latter 
may be of the regular electrical toggle variety 
or it may be one of the typical radio switches. 
The impedance-matching unit, which is thrown 
into circuit when the reproducer is thrown out 
of circuit, is simple to procure: it may be a 
bOO-ohm resistor of the 10-W., wire-w*ound 
variety. 

Various typos of loudspeaker arrungementa 
may be empb»yed and there is no limit to the 
experimentation that may be conducted by the 
owner of an amplifier of this nature. If 2 speak¬ 
ers are employed in the same room they should 
be so arranged as to prevent the sound waves 
from one. striking the front surface of the eone 
of the other. One system that has worked out 
very satisfactorily for us has been to use a 
triangular type of baflle, mounted in the corner 
which is made up by the ceiling an<l 2 sittc vvalb. 
The second speaker has been similarly mounted 
in a corner at the opposite side of the room. The 
angles at which the speakers are faced are 
arranged so that the sound waves rcflecte<l by 
the bare floor, when the ro«im is usikI for dancing, 
will not strike the front surface of either speaker. 
In most instances it will be found that this diffl- 
culty will be automatically obviated by’ the absorp¬ 
tion which is lYroduced by the clothing of the 
dancers. 

Tt should be remembcreil that high fidelity is 
only possible w’hcrc the high-fre<iiicncy imtes of 
a musical select am appear in their tuirmal per¬ 
centages. When the ordinary type of high- 
frefiiiency reproducer is employed, the sound 
which it emits pnareeds in a comparatively 
straight and rather narrow line from the orifice 
of the speaker. Unless the speaker is niounteil 
at a high position in the room, as suggested 
above, much of the brilliance of txme. which is 
proviiled by the higher audio fre<iiieneies, never 
reaches the car of the listener. To a large extent 
this difficulty is obviated by the arrangement we 
have suggested. 

Placing a loudspeaker in the center of a large 
wall using that wall for a baffle is all right as 
far as the leproduction of the low’ frtsiueiiries 
is concerned but this procedure suffers in the 
same way as the ordinary type of reproduction 
in that the high frequencies are sent out from 
the speaker in a straight Hue. If the reproducer 
is at level of the ears of the auditors the high 
frequencies appear to be accentuated when they 
are directly in front of the lomlspeiiker and they 
seem to be completely lacking when they move a 
slight distance to one side or the other. 

The subject of the correct placement of loud¬ 
speakers for securing the most satisfactory re¬ 
sults is a study in acoustics which offers a very 
wide field of experiment, concerning which very 
little practical knowledge is as yet available. 


G. E. I ^ 
PHONOGRAPH 


MOTOR 





\ 7 ARIABLE speed induction type seif- 
^ starting, ! 10 volt, 25 to 60 cycle, 
AC, with speed control. Plug and cord. 
Speed range from 5 to 200 RPM. Can 
be installed in place of old-fashioned, 
hand-winding speed motor. Also ideal for 
display turn table, and a hundred other 
uses. These G.E. Electric Motors are 
brand new, in original factory cartons. 
Same motor that formerly soldia ^ qk 
for $15.00. Only 

Shipping weight—12 168. 


U. S. NAVY 


ONLY 

$ i| 96 

4— AIRPLANE-TYPE 

Microphone and Receiver 


TRANSMITTER 
encAST Plate 


•The futme and address of the manufacturer 
wHt he supplied upon, receipt of a stamped and 
self-addressed envelope. 

Please Say That 5"om Sait’ It hi Radio-Craft 



T his Microphone and telephone headset 
outfit was built especially for the U.S. 
Navy Aviation Corps for Plane-to-Plane 
anil Plane-to-Ground communication. 

The Iloltzer-Cabot Electric Company con¬ 
structed the outfit to CfOvernment specifica¬ 
tions and under rigid Navy Department 
supervision. 

The outfit consists of a low-impedance 
carbon miciophone (transmitter 1 , securely 
fastened to a metal breast-plate, and a set 
of heavy-duty, low-imiiedance earphones. A 
specially constructed switch on the back of 
the breast-plate controls the microphone 
circuit. The earphones are U.S.N. Utah 
type, attached to adjustable headband. 
Twenty-eight feet of very heavy weather 
and waterproof conductor cable, terminating 
in a special brass plug, is furnished with this 
complete outfit. Current of not more than 
10 volts should be used. A storage battery 
is the most satisfactory current supply. 
Talk in a natural tone of voice, when using 
the outfit, w’ith the lips close to the mouth¬ 
piece. Shouting and loud talking should be 
♦ivoided. 

We understand that the U.S. Government 
paid more than $40.00 for each of these out¬ 
fits. \Ve have bought the whole lot at a low 
price and are offering them, as long as the 
supply lasts, at $4.96 each, complete^ as 
shown in illustration. The shipping weight 
is 9 lbs. 

All merchandise in original packages^ 
never used. Money-back guarantee. 

Atl 5*6}i>mCTifir will he forwarded by Express 
Collect if not sufficient postage incluiled, 

WELLWORTH TRADING CO. 

560 W. WashingfoaBlvd.. Depf. RC-187. CliiMgo.lll. 
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BASIC OSCILLATOR CIRCUITS YOU SHOULD KNOW 

(Continued from page 410) 


OSCILLATOR IS A "JUNIOR” 

BROADCAST STATION 

The oscillator l<, in short, a broadcast trans¬ 
mitter, of very Krcat tun ini' ranue, althouirh 
intended for rei’Ciition only in one room, its de¬ 
sign, construction and fuiietionintj:* therefore, 
follow transmitting teehni<(ue, so far as wave 
(sit'nal) Koncration is concerned. 

The 3-Circuit Regenerator. The old-fashioned 
refirenerative broadcast receiver, with which 
broadcast listening started (or, at least, passed 
beyond the crystal sUiife) was a transmitter when 
the grid was “tickled” too much ; as the neigh¬ 
bors oftentimes found to their sorn»w. In those 
days, sets interfered with each other often more 
than other man-made static! The reason is that 
the regenerative set (Fig. lA) feeds buck R.F. 
energy from its plate into its control-grid circuit; 
and this grid circuit in turn feeds it back into 
the antenna. Such a set is, in fact, an oacUlator 
and, if properly calibrated, could be used as a 
‘'service oscillator” or so-called “signal genera¬ 
tor.” In fact, some ingenious early radio experi¬ 
menters did this very thing, if crudely; and we 
still find circuits of this type in use. 

In a receiver, nowadays, oscillation is permitted 
only in special tubes ; but in the old regenerative 
detector it was usetl to obtain sensitivity—usually 
at the expense of quality. For one thing, it w’as 
h.'irdly ever possible to tune the regenerative 
detector to the exact frequency of the received 



New Achromatic 

Sports Binoeles 

T his is the first lime an Achro^ 
made SPORTS BINOCLE has 
ever been oflfered at this low price 
—it is just what sport fans have Leeii 
awaiting. It is also ideal for foot¬ 
ball, prize-fights, races, hunting, fish¬ 
ing, boating and hiking. 

Great for All Year * Round Use! 

Selling in better stores for $12.50; take ad¬ 
vantage of this genuine bargain. 2*/^ l>y 
30—30nini, objective lenses. Wide field of 
vision free from distortion and color 
fringes. Individually focusing and marked 
eye-pieces. Lightweight frame of special 
construction. Comfortable fitting temples 
and nose bridge. Sent postpaid for $1.95 
complete, including Suede Leather Zip- 
pered Bag. 


GRENPARK COMPANY 

99 HUDSON STREET NEW YORK, N. Y. 

MAIL COUPON TODAY I 


GRENPARK COMPANY RC,I37 

99 HUDSON STREET. NEW YORK, N. Y. 

Gentleman; Enclosed you will find m>* retnliTaiice 
of for wliicU send me at one*. r<K<TAiU; 

I’RKP.\1D, one Achromatic .sPOHTS HlNOCl.K.<, 
Including Suede Leather Zlppcred Case. 


Name .. 
Address 


■ City . State. ■ 

* (Send your remittance in dieck nr n)oiic.v J 

■ order. If your Jefter rontalns rash or unused " 

■ IL .S. postace staiapa. reifister It.) ■ 
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signal, ami this changed the audio quality of the 
reproduction. Rut here we are not bothering 
with a received signal; though it is desirable to 
have our oscillator frequency as corr<?ct as pos¬ 
sible, when working with sets calibrated, and 
I.F. tr.'in.sformers, etc., pe.'iked to a certain figure. 

Reversed-Feedhack Oscillator. The circuit just 
shown is the tuned-grid tickler-feedback or 
*'3-circuit” type, quite standard in regenemtive 
dete<'tor sets; it Is controlled by varying the 
coupling of the tickler coil with the grid coil, or 
by regulating the flow of R.F. current with a 
variable condenser or resistor—all of which 
have a tendency to change the fre4iuoncy of os il¬ 
lation. It used to present a great many problems 
to the setbuilding fan, to obtain—and then con¬ 
trol—circuit oscillation. 

In Fig. IB. we have revertted feedback; the 
ptatc circuit, which carries much more current, 
Ls tuned. A tickler coil is aUo used, but coupled 
into the griil circuit. This is not a suitable re¬ 
ceiver circuit; since it would be far less sensi¬ 
tive to inceming signals; but in an oscillator we 
are concerned only with outgoing signals. This 
circuit is an elementary one, but little u, 4 e<l in 
service testers. 

Tuned-Grid, Tuned-Plate. In radio set work, 
it was fairly obvious that, if both grid and 
plate circuits could bo tuned alil:e, selectivity 
and sensitivity would be highly increased (Fig. 
1C). They would respond to each other much 
more oflficiently. But, unfortunately for reception, 

» circuit oscillation could not be prevented without 
throwing away the efficiency thus obtained. A 
great deal of ingenuity was spent “neutralizing” 
R.F. amplifiers to stop circuit oscillation. For an 
oscillator, though, the combination wa.s very 
effective; and was u.sed in transmitters. In 8er\*- 
ice oscillators, however, the requirement of vary¬ 
ing the tuning of 2 circuits, instead of 1, over a 
wide range would complicate the operation ; and 
is therefore undesirable. 

Meissner Oscillator. Another type of trans¬ 
mitting circuit, similarly useful in transmission, 
but avoided in service instruments, because of 
complic,ations, is shown here, Fig. ID, only for 
theoretical interest. The Meissner circuit tunes 
neither grid nor plate circuit to resonance; but 
docs tune a separate or “tiink” circuit Ll-Cl, 
which is coupled inductively to both grid and 
plate coils (L2A-L2B), and locks them together 
while oscillating at its own “natural” fretpicn y. 
determined by its capacity and inducUince (both 
of which are changed, to a certain extent, by the 
fact of the coupling). 

The Hartley Circuits. We now come to the cir¬ 
cuit best adapted, by adaptation frtim transrr.it..er 
practice, to the Service Man's “signal genemtor. * 
In the Hartteg series~feed circuit (Fig. lE, a-s 
in the Meissner, plate and grid coils are con¬ 
nected ; but the tuning is across b-^tk. That Ls 1 1 
say, the return circuit from plate to cathode 
passes through the part of the tuned coil shown 
as LIB; but* since the whole coil (I.lA-LlB) i* 
acm^s the control-grid and cathode, all the 
fluctiiation.s of the plate current are expressed 
in fluctuations of the control-grid voltage. These, 
in turn, cause greater fluctuations of the plate 
current; and soon the circuit is oscillating at the 
frequency determined, by the tuning of the 
(control) grid coil. 

This circuit is called series feed, because the 
plate circuit is in series with the coil I.IB and 
direct current is therefore flowing in part of the 
tuned circuit. We can, however, eliminate the 
D.C. from this coil, thou'^h permitting the R.F. 
variations to surge through it, by using the 
Hartley parallel^fced circuit (Fig. IF). Here, 
it will be seen, the R.F. circuit through LIB 
and C2 is parallel with that through the plate 
battery (“-h” = ; though the latter passes 

the whole of the D.C. The less direct current flow¬ 
ing, the more exact the frequency control. 

In the Hartley circuits, the position of the tap 
on the coil is of great importance in properly 
proportioning grid and plate inductances and. 
therefore, the proportion of the R.F. voltages. 
The Hartley circuit is. probably, the most widely- 
used oscillator in service testing work. 

Colpitts Oscillator. In the circuit of Fig. 1(3^ 
the Colpitts —instead of the inductance* the 
c.apacity is split, into 2 variable series condensers 
ClA-ClB; the midpoint between whi.h is con¬ 
nected to the cathode. The grid condenser, Cg, 
prevents the D.C. of the plate circuit from pass¬ 
ing through the tuned coil, but it passes freely 
the R.F. variations. (For this reason, the grid- 
leak R, is connected, not to the timing coil* but 
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direct to cathode.) The choke R.F.C., with low 
resistance, but hig-h R.F, inductance, builds up 
across condenser CIB an K.F. vciltage which is 
communicated to CIA, and applied across both 
of them to the coil LI which they tune. 

Dynatron Oscillator. With the introduction of 
tho d-clenient (screen-grid) tube, another method 
of producing oscillatioruc in a tube circuit was 
found. This depends on the peculiar “character¬ 
istic" curve of such a lube, when there is a 
higher voltage (positive) on one of the grids than 
on the plate. (Fig. IH.) There is an oscillation 
of electrons (secondary electrons, “bounced back” 
from the plate) between plate and higher- 
voltage grid: and. when a tuned circuit (Ll-Cl) 
is applied between the plate and the (screen-) 
grid, it forms a “tank” circuit; keeping the tube 
circuit ill oscillation with the power it takes up 
from the tube. 

SUMMARY 

These are the principal methods of feeding 
back a tube's plate-current variations as grid- 
voltage variations; so that the tube keeps on 
producing an alternating voltage, at a high fre¬ 
quency determined by the tuning of its circuits— 
what we know as oscillation. 

However, the oscillator, to be of much use to 
the radio Service Man, must have a modulated 
output. This subject of mo<lulation will be <lis- 
cussed in a forthcoming issue of ifarfJo-Cra/f. 
(The original references from which this mate¬ 
rial was prepared have been taken from the 
author's bwk, “Modern Radio Servicing.'*) 

This article has been prepared from data aiip- 
plicd by courtesy of Itadio & Technical Publish^ 
Uig Co. 


NEW DEVELOPMENTS IN 
CATHODE-RAY EQUIPMENT 

(Continued from page 413) 

production-run tubes. The intensity control is a 
potentiometer across which is taken the control- 
grid potential for the cathodc-ray tube. A focus 
cow fro/ regulates the applied potential to the 
No. 1 anode for varying the distance at which 
the electronic beam focuses. Protective couplings 
are utilized to insure the operator against any 
Ijossibility of coming in contact with the high- 
p()tentials that are developed in the cathode- ray 
tube power supply. 

THE “PHASE SPLIHER" 

In the study of Lissajou's figures the patterns 
as viewed on the screen of the cathode-ray lube 
are not easily interpreted, especially when the 
front and rear portions are in the same plane, 
so in order to aid in the interpretation of the 
patterns there has been incorporated in the unit 
.1 phase-splitting device which affords a means 
for simplifying the patterns by separating the 
two that are in the same plane. 

This iini(jue method of separation is accom¬ 
plished by utilizing a fixed resistor and con¬ 
denser ; aemss the latter there Ls connected a 
variable resistor, or phase eontrol, the purpose 
of which is to vary tho phase relation which 
exists between the real or in-phase component 
and the reactive or oul-of-phnse component. At 
the position of maximum rc.'sLsIancc of the vari¬ 
able resistor, the phase angle between the 2 
components Ls approximately 00 deg.; a decrease 
in the ohms value of the resistor results in a 
decrease in the existing phase relation. Hy con¬ 
necting one set of deflc(*ling plnto.M across the 
reactive branch of the circuit and the other set 
across the real, the pattern as seen on the screen 
of the tube will be displaced on a circle or an 
ellipse dependent upon the setting of the phasing 
control. Thus by the proper use of (his device 
one may easily study Lissaiou's figures without 
the confusion of two images in the same plane 
whirh would ordinarily exist. 

The horizontal and vertical amplifiers are both 
of the same design, having a practically flat-lino 
frequency response curve from 20 to 1)0.000 
cycles, and a gain of approximately 40, The 
switching arrangement of both amplifiers allows 
the signal under study to be routed through the 
amplifiers for amplification purposes or con¬ 
nected directly to the deflection plates. 

There have also been incorporated the neces¬ 
sary synchronizing controls for synchronization 
of the signal under study with the linear time 
base. Provisions have been made for internal 
synchronization as well as external; internal 
synchronization being accomplished by introduc- 


> 




K 






































RADIO-CRAFT for 


JANUARY. 1937 


445 


ADVERTISERS' INDEX 


A 

Ini'.. 


AT. 
. i:w 


Aallnj* Traiisf)rinor Co., 

A Ilf’ Kailio Uibi-ratorit* 

.\crov<ix Corporation.I, 

Hai.io Cui |H>r.itioi).} 

.Mnrrifan Ttninlt .il Sxloty.I.'iii 

Ain;t.;ili*r Cr>. of Amoiica.t (o 

Amnl loin* I’l xiuetd Co,.}:; 

.\i-Mwv S.ili'' c.ujioration.4;}C. 


I'cntral iCnli. I>abotati>i-ic>i.^;{ii 

Cla»itit*il |i(ti...44 

CloiJ..'li* .13] 

ConCnriit il f’.irbon. hu*. i; 

Cornell* l)ubni4*r Corp.Ill 

Coyiio KIcelriral .'<du»jl. ['jt 


i)tKi*.v*s Instiliito.na 

.\IUn II. Dumont lailn. Inc.430 


Kllen Itadio Laboratories..43] 

Kb-elriul. liie. n'> 

l•.■l^■^•t 1 b'al in>iirnie... ..13*1 

i:U‘itio*Djnc .MfK. Cdl. 410 


Cicneral Cement Mfif. c *. -130 

(ieiii-ral EUrtric Company.lUek Cwer 

(ii'lflentoiie Uadio Ci>..4:;S 

Grenpark Company.J13. -j 

H 

llammarlinid Mf?. ron»i)any.137 

Ilygrado-Sylvajiia Corp. 123 


llliiwis Condenser Company.lar, 

Industrial AniPllHer Sy>tems Co.j:{ 

Intel national Cf>rre#p. sfcliooL.443 


.T M P Manufaeturinir Cn.141 

Joba A: Career*.443 

K 

Kenyon Tran>formcr Co. Ine..431 

L 

Lincoln Englneeiins School.44,'> 

lO'tidi Manufaeturltii; Co. Inc.435 

M 

MiGraw*inil Hook Company.43 

Midwest Itudlo Corporation.419 

Million Radio & Tel. Lab-*. 440 

N 


National Radio InsKtute. 3 S 7 

NatifHial Schools.43s 

National Viiinii Radio Corp.429 

New York Y.MCA School*.4C9 

Norrven Uadio Labs. 433 

Clarence A. O’Urlen & llynian Herman.443 

Oxford-Tartak Radio Co.. 433 


Paragon Radio Prodii4t<.43: 

Paramount Trading to.-140 

Precision Al'paratus Corp.43S 


RC.\ InstiriitcR. inc.433 

IICA Manufjeturing Ctv. liic.438 

Radio A- Tc.hniial I’ubl. Co.424. 425 

Radio Ar Television Institute.438 

Radio f’reular Company.442 

Radio City Products Company.435 

Radio I’uhllcatlons.444 

Radio Service Institute.433 

Radio Training As*oc. of America.423 

Uadoiek Company.445 

Raytheuii Prinluct ion Corp.i 430 

Ucadrite .Meter Works.Inside Front Cover 

Remington Rand. Inc.. 441 


S. O. Corporation.442 

Sliallrros-i Mfg. Co..43^5 

Solar M fg. Company.!.. 41 "1 

South Hcml I.allie Works.!.. .. 42ti 

Sprayberry Aoatbmiy of Radio.!..!!437 

Suiterb»r Tn.«trument Co.431 

Supreme InMruments Cwp..387A. 387U 


Telepicx Company.442 

The Plan Sliop.. 

Triad Mfg. Company. \27t 

Triplett Elec. Instrument <V>...42*1 

Triumph Mfg. conipaiiy.!!.!421 

Try*Mo Radio Co.. Ine.'439 

U 

T nited Radio Company.43’’, 

UniU'd Sound Engli.eeiiiui Co.!.... ^441 

Vniversa 1 .Mlcroplionc Co. Ltd.434 

W 

Wellworth Trading Comhaav.442 

Weston meet. Instrument Corp.Inside Back Cover 

Wliolesale Radio Service Co..439 

W'lUiams I’lillro. Inc.!.!.. .433 

Wright* DeCoster. Ine.! ^443 


Zopiiyr Radio Companj'.429 


(While every precaution ia taken to insure 
accuracy, wc cannot Kuarantee ajfainpt the 
S^sibility of an occa.«ional chanjto or omis* 
eion in the preparation of this index. I 


iiipr a potential drop (secured across a resistor 
in the vertical amplifier plate circuit) into the 
control-grifl circuit of the type SSo Kaseous dis¬ 
charge tube, allowing locking in step of the 
linear time base with fundamental or sub- 
niiiitiple.>f of the signal under .stufly. The type 
8"5 gaAeoii.s fliseharge tube is used in a well- 
designe<l circuit, the constants of which arc so 
cho.^cn that exce))tionally good linearity is ob¬ 
tained. 

Therefore, sunimiiig np the foregoing, wc have 
a completely self-contained catho«lo-ray appar- 
atu.s capable of wuler range of test work than 
any other instrument of its type .so far developed. 


CIRCUIT ADDENDA 

(Continued from page 413) 
and vertical deflecting plates, V4 serving as the 
vertical amplifier and V;> as the horizontal am¬ 
plifier. The type MH.» tube, in conjunction with 
the 6 condensers, is utilized for creating the 
linear time base. The type 879 is used as a half* 
wave high-voltage rectifier for supplying the 
necessary potentials to the type 906 cathode-ray 
tube. The type 80 tube is also used for supplying 
rectified I3.C. potential for use in conjunction 
with the horizontal and vertical amplifier and 
also saw'-tooth oscillator or linear lime base 
generator. 

The inductances Ll to L4 inclusive are asso¬ 
ciated with the R.F. signal generator for creat¬ 
ing at the R.F. output p:n-jacks an R.F. carrier 
signal which may be varied from 125 kc. to 60 
me.: from 12.5 kc. to 1.5 me. at fundamentals and 
from 15 me. to 60 me. by harmonics. 

The ratio of the transformer which is utilized 
in connection with the variable audio frequency 
output is 2 to 1 and is designed for operating 
directly into a 500-ohm line. 

The services of potentiometers Rl to RlO are 
as follows: Rl. for varying the R.F. output of 
the signal generator when used in connection 
with the ladder-type attenuator circuits; K2, 
horizontal-gain control: R.3, vertical-gain con¬ 
trol: Rl. phasing control: R3. synchronizing 
control for external, internal or local power sup¬ 
ply synchronization; R6. vernier frequency con¬ 
trol of the linear time base generator; R7. in¬ 
tensity control: R8. focus control: R9 and RIO. 
spot adjustment controls. None of these poten¬ 
tiometers are ganged. 

The oscillating frequencies of the variable 
oscillatory circuits are as follows: (1) a 6xed 
frequency oscillator which is frequency-modu¬ 
lated at a mean frequency of 600 kc.. plus or 
minus 12 kc.. the total hand width being 24 kc.; 
(2) the modulator stage or A.F. oscillator which 
is used for amplitude-modulation of the R.F. 
carrier being peaked at 400 cycles; (3) the main 
R.F. oscillatory circuit which may be continu¬ 
ously-variable from 125 kc. to 15 me. at funda¬ 
mental and for further extension of this partic¬ 
ular function we use harmonics which extend 
to 60 me. which is a 4th-harmomc of 15 me. 
The variable A.F. oscillator (as we mentioned 
before) is continuously-variable from 50 cycles 
to 10 kc. The linear time base is continuously* 
variable from 7 cycles to 20 kc. 

The function of switches Sw.l to Sw.9. in¬ 
clusive, are: Sw.l. output function selector for 
making the proper connections to the type 6F7 
which is used in conjunction with the 6A7 for 
creating at the output pin-jacks either a fre¬ 
quency-modulated signal which is frequency- 
modulated over a constant band width of 24 kc. 
or a variable A.F. output which may be varied 
from .50 cycles to 10 kc. and an amplitude- 
modulated R.F. output w'hich is modulat^ with 
a 400 cycle note at 30 per cent. Switch Sw.2 is 
the range selector for the R.F. signal generator 
section. Switch Sw.3 is a unit not located on the 
original circuit diagram. Switch Sw.4 is the mul¬ 
tiplier switch in the attenuator circuit. Switch 
Sw.5 is the ‘’On-Off*’ switch for the Signal Gen¬ 
erator section. Switch Sw.6 is the switch for the 
horizontal amplifier- Switch Sw.7 should be 
ganged with Sw.6- Switch Sw.8 is the range 
selector switch for the time-base generator. 
Switch Sw.9 is the synchronizing switch which 
is utilized in connection with the 885 for 
synchronizing the input voltage with the time- 
base internally, externally, or with the local 
power supply. Switch Sw.l6 is used as an “On- 
Off” switch for the eacilloscope functions of the 
diagnomoscope. Switch Sw.ll is the safety switch 
mounted in the case so that the cover cannot be 
removed with the supply “On.** 
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ferred pavnietu plan. 

P ET Write today for free cop lea of school 
b eatnlotrs. student magazines, etc. Get 

^ starte<l nt once. ^FND NOW! 

DNCOIN ENOlNEERlhG tCHdOl, S3l*8So. 37lhM.. tinnin. Nibr. 


QUICK as a WINK! 

write for full details 




A peat veTocity. high quality ml- 
(TOliliohc for speerh or music. 
Ffiuals instruments selling for 
three times the price. Response 
RUlistantially flat front 40 to lO.OOO 
C P. *«. Cavity resonance cllmi* 
tinted, through spcfcial design. Hljeh 
imped.’tnce. Outiiut. 60 D 1*. 
Koulppetl wUli SIX feet of shieldeil 
e.ilile. Send 90.0.5 tplus iinstage) 
today or rcdueBt free Circular. 

EtECTRO OTIIE MFft. CO.. OiNtw Huttr, Ukh. 


Complete details about the 1936 OFFICIAL 
RADIO SERVICE MANUAL appear on 
Page 388 of this issue- Turn to this an* 
nouncement NOW I 
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RADIO-CRAFT for JANUARY, 1937 


GERNSBACK RADIO MANUALS and SERVICE HANDIBOOK 

ARE AVAILABLE FROM JOBBERS AND MAIL ORDER HOUSES 

Your fivarest radio johltvr and mail order litnise carries a complete stock of Gertisback Official Radio Service 
Manuals and Service llatidihooks. For quick\ efficient service visit or write them today. There is no <lelay. Your 
Manual or llandihooh will he in ytnir hands in a day or two. Our vast distrihutioFi network permits us to offer 
you the rapuk intelligent service you have a right to expert from your puhlisher. 


Here’s the Neiu Book for Radio Men! 



H' 


[ERE'S the new book on radio servicing that 
contains everything Service Men must know 
The book. OFFICIAL RADIO SERVICE 
HANDIBOOK. is edited by J. T. Bemsiey. fore* 
most radio service authcnty. This 1936 service 
guide is the only book of its kind—its editorial 
material is to well prepared that the technical 
information can be understood by even beginners 
in radio servicing. Every page contains new mate¬ 
rial. new illustrations—no reprinted literature. 

The OFFICIAL RADIO SERVICE HANOI- 
BOOK covers thoroughly over 500 radio topics. 
It tells you hnw to analyze the latest commercial 
receiver circuits; how to really make money servic. 
ing midget sets: and. how aligning supers can 
be made easy. It stresses the many uses of dif¬ 
ferent types of test equipment: it gives you short 
cuts in trouble-shooting and repairing: and, con¬ 
tains over 250 pages of operating notes on 1.000 manu¬ 
factured receivers. So uP-to-date Is the OFFICIAL RADIO 
SERVICE HANDIBOOK that it explains thoroughly the fea¬ 
tures and innovations in the most modern of receivers. 


Partial Contents of This Great Book! 

PART 1—CIRCUIT THEORY AND ANALYSIS 
R.F. Fundamentals: Superheterodj-no Receiver Theory; A.V.C, and Tuning Indica^ 
Circuits: A.F. Fundamentals: Tower Supply Theory and Circuits: Speakers. Re¬ 
producers and Tick-L'ps: Commercial Receiver Circuits of All TjTes. How to Analyze. 
PART 2—MDDERN SERVICING AND TEST EQUIPMENT 

Fundamentals of Metering and Test Equipment: Standard Servicing Instruments: 
The CallKKie Ray Oscillograph and Associate instruments: How to Build Essential 
Servicing Test Instruments. 

PART 3—PRACTICAL SHDRT-CUTS IN TROUBLE SHOOTING AND REPAIRING 
Localizing Trouble hy InsPectiiKi Methods; Short-Cuts with Test Instruments: 
How to Uuickly and Properly Terfurm All Types of Repairs: Unusual Servicing 
Experiences; Tube Troubles and Characterl-,tlcs. 
part 4—specialized RECEIVER AND INSTALLATION DATA 
All-Wave and High Fidelity Re<-eivcr Servicing and Installation Data: Auto 
Radio Receiver and Installation: Specialized Servicing and Installation (Remote 
Tuning Controls, Home Heirjrding. Automatic Record (liangers. Apartment House 
Antennae, etc., etc,,); Ellminathig Noise Interference. 

PART 5—MODERNIZATION AND CONVERSION DATA 
Modernizing and Improvliut Methods for All Types of Receivers: Converting A.C. 
Receivers for D.C. Operation and Vice Versa. 

PART 6—SOCIAL AND ECONOMIC PROBLEMS OF THE SERVICE MAN 
Improving Knowledge and Technique; Social Problems—How to Organize. Listing 
of Servicemen’s Organizations; The Future of the Servicing Profession. 

PART 7—OPERATING NOTES AND PRACTICAL DATA LISTINGS 
Operating Notes on Over i. 0 (M) Receivers; I.F. Peaks of Approximately 3.000 
Receivers: Voltage Dividers for 300 Receivers. Speaker Field Li»ting: Radio Mathe¬ 
matics and Measurements. 


|— OVER 250 PAGES OF OPERATING NOTES —. 

Whether it is a fading job. lack of sensitivity, noise within the receiver, 
aligning a chassis, poor A.V.C. action, a ‘’cockeyed” Magic Eye tuning in¬ 
dicator or any other trouble that is usually the ’’bugaboo” of most Service 
Men, you will find the symptoms and remedy clearly described in OFFICIAL 
RADIO SERVICE HANDIBOOK. The exact procedure for repairing, as 
well as the characteristic trouble in almost all models of manufactured sets, 
will be found in this section on OPERATING NOTES—over 250 pages of 
this data, the most important information to any radio man in the servicing 
held. The author takes nothing for granted. The procedure for aligning 
supers, whether one. two, throe or more bands, is clearly and practically ex¬ 
plained. You can Quickly grasP the ideas and Put them into successful practice. 
The material in this section has been arranged, as well as classified, so there 
is no difficulty In immediately locating the necessary information. 


OVER 1,000 PAGES 

OVER 1,000 ILLUSTRATIONS 

Beautiful Linen. Gold-Stamped Cover 6x9 Inches 


WHICH OF THESE OFFICIAL 

RADIO SERVICE MANUALS 

DO YOU NEED TO COMPLETE YOUR FILES? 


There’s perhaps one or more of these 
service manuals which you 
might need to complete the set. Col¬ 
lectively they represent the largest 
collection of service data ever com¬ 
piled. Evidence of their importance to 
Radio men is shown by the fact that 
over 80,000 OFFICIAL RADIO SERV¬ 
ICE MANUALS have been sold during 
the past few years. 

1935 OFFICIAL RADIO SERVICE MANUAL 

Over 1,000 Pages. 9 x 12 Inches Over 3,000 Illustrations 
Flexible, Looseleaf, Leatherette Cover 

List Price $7.00 


1934 OFFICIAL RADIO SERVICE MANUAL 

Over 400 Pages. 9 x 12 Inches Over 2.000 Illustrations 

Flexible. Looseleaf, Leatherette Cover 

List Price $3.50 


1933 OFFICIAL RADIO SERVICE MANUAL 

Over 700 Pages. 9 x 12 Inches Over 2,000 Illustrations 

Flexible, Looseleaf, Leatherette Cover 

List Price $5.00 


1932 OFFICIAL RADIO SERVICE MANUAL 

Over 1,000 Pages. 9 x 12 Inches Over 2.000 Illustrations 

Flexible, Looseleaf, Leatherette Cover 

List Price $5.00 


1931 OFFICIAL RADIO SERVICE MANUAL 

650 Pages (Including Supplements) 9 x 12 Inches 

Over 1,500 Illustrations 
Flexible, Looseleaf, Leatherette Cover 
List Price $4.50 
(Including Supplements! 




For Car-Rad/o Servicing— Get These 

AUTO-RADIO SERVICE MANUALS 

1935 Ofncial Auto-Radio Servico Manual 

Over 240 Ptges 9 x 12 Inches 
Over 500 Illustrations 
Flexible. Looeeleaf. Leatherette Cover 

1.1ST PRICE 92.60 

1933 Official Auto-Radio Service Manual 


Over 240 Pages 9 x r2 Inches 
Over 500 Illustrations 
Flexible. Looseleaf. Leatherette Cover 

1.1ST PRICE 92.60 


THE 

1936 MANUAL 

IS READY 

See Page 38S 


If your johher or wail order house cannot supply you, order any of fhr OFFICIAL KADiO 
HKltyiCE MANUALS or the OFFICIAL RADIO SERVICE IlANDflUHJE dirertbj from the 
puhluthcrs. Send your remittance in form of check or money order — if you send rash or un¬ 
used (7. S. Rostage Statnps, be sure to register ifour letter. AI^L ORDERS ARE FUELED 
PROMPTLY. BOOKS ARE SENT TO YOU POSTAGE PREPAID. Address Dept. RC-i37, 

RADCRAFT PUBLICATIONS, Inc. 


THE 

1936 MANUAL 

IS READY 

See Page 388 



99 HUDSON STREET 


NEW YORK, N. Y. 


OVERSEAS READERS 

These books can be obtained 
from the following houses; 

GREAT BRITAIN 

Gorringe's. 9a. Green Street, 
Leicester Square, London, England 

FRANCE 

Editions Radio. 

42 Rue Jacob, Paris 

AUSTRALIA 

McGill’s 183-195. 218 Elizabeth 
St., Melbourne. C. 1 

NEW ZEALAND 

James Johnston. Ltd. 393 
Princes St. Dunedin. C, E. 


Please Say That You Saw It in Radio-Craft 







































RECTIFIED RF SIGNAL CURRENT 


HIGH-MU TRIODE PLATE VOLTAGE 


AFC (AUTOWATIC FRIQUINCY CONTROl) 

OlODE BALANCING CIRCUITS 
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TO DEALERS 
IN U. S. A. 


and remember . . 

ynii r;iii l)ny this famous 20.000 oliiiis per 
vn! aiialv/.rr, aii<l oilier rmlio 

rniiiriit»;, lliroii^li llic convenient 
WT 5TO\ LN VEST^H NT PLAN. 


ALL 

WITH THE 

Super-Sensitive 

WESTON 

Model 772 

(20,000 OHMS PER VOLT) 




No iii^lriiiiii'iil. yrl oO'iTefl tlu* set viceiiKiii lia ;9 iiiel w i^h 
^ucli overwhelming response .'is l 772. The reasons 

arc nhv <»iis. With it> sensitivity uf 20.000 olinis per voll, 
Model 772 i» not <inly i<leal for all usual lestiiijr loiitiiic 
. . . hut it also enahle- yon to ^et into and lhuroij;;lily 
pherk eirruils vhirh cannot he tested with former ser- 
vieinj: nslmnicnls. And heiiijr hnill to Iii;:li n\ rSTO> 


’^landaials, servicemen know that Model 772 will serve 
di'pendahlv for \<‘ar». IhTore you consider tlic purchase 
of test e<iiiipinenl he »urc tt> ^scl all the fact> on IVIodel 
772 and nthei- ^\ PsION insiniiiientsi for radio »crviciii". 
Ask y«nir johlier for full particulars or return the coupon 
today , , . Wi'sloii Electrical Iii<^lriiii!(mt Corporation, 
.>99 I'rcliii^liiiyseii Avenue, Newark, New Jersey. 


Weston 

J\i7c//o I^/stmmenfs 


Vf«ton Elrc'trical Iiistritment C»r|MiratirMt 
.>QO FrvliAi:liiiv»cii AvcniiR.. N«»^ark, N. J. 

Sc«nI full iliitn I»M Model T7J and o|li«r WESTON 

N\Mr .... . 

A01ii;E»5 

CITY __ STVTE 
































erfect Tuning • . Perfect Tone . .i Automatically! 


SET THE dial of ihe new G-E Radio off-tune — 
as nine out of ten people do uithout knouing it 
— and you’ll get the surprise of your life. In¬ 
stantly, the new G-E automatically shifts itself 
into hair-line tuning. And, simultaneously the 
amazing new G-E Colorama Dial changes from 
red to green to tell you “here’s your station per¬ 
fectly tuned — every note true and clear.” 

Everything about the new G-E is thrilling and 
amazing. It’s a Personalized Radio — with a 
Custom-tailored Dial. Your local station letters 
flash on when you tune in. No more hunting up 
kilocycle numbers — because stations arc marked 
by letters as ncll as kilocycles. The new G-E gives 
you silent tuning, too — you can switch from one 
program to another without a single squeal, 
squank^ or 5Crrrc/;. But the biggest thrill of all 
is the life-like, flawless tone of the new G-E. 

See and hear — for yourself — radio’s newest 
marvel. Stop in soon at the G-E Radio Dealer’s 
nearest you. Let your ears decide whether any 
other radio, at any price^ can equal the tone and 
performance of the greatest radio G.E. has ever 
built. 




The G-E 

bring* you eyery 
radio icriice on 
/he dir - foreign 
Broadeoit* o>cr 
ALL ihort-iyaye 
bdttdi; Domei$ic 
Short • r^ave Sta¬ 
tion*; Dome*tie 

P ro gr am i - 

heard with new 
tone peTfection, 
Police Call*, and 
Amateur Station* 
—day and night. 

• • • 


The ne» General 
Electric cornet in 
31 h and torn e 
model* — priced 
from $22.50 to 
$750.00 (Edit- 
ern list). 



GLADYS SWARTHOUT — glamorous star of the Metropolitan Opera — Radio ^ Movies. 


harsh, blurred, 
discordant tone. Nine 
out of ten people un- 
Icnowingly tune in 
their radios off focus. 


The new G-E Radio automatically shifts itself 
into hair-line tuning every time. And, at the 
same instant, the Colorama Dial changes 
from red to green, to tell you your program 
is in Perfect Focused Tone. 


harsh, blurred, 
discordant lone. Nine 
out of ten people un¬ 
knowingly tune in 
their radios of! fo<us. 


WfMAT MS FOCUSED TONE? 

Focused Tone combines all the revolutionary new features described above, plus 
these new’ G-E Radio inventions and developments — G-E Metal Tubes; G-E 
Sentry Box; G-E Stabilized Dynamic Speakers; G-E Sliding-rule Tuning Scale; 
G-E “V-doublet” All-wave Antenna. Focused Tone is G.E.’s greatest radio 
achievement. Only the new G-E gives it to you — AUTOMATICALLY — 
VISIBLY — INSTANTLY. 


AMJTOM.XTtCALtJV . . \MSIItLY , . i\STA\TLY 


You’ll always be glad you bought a G-E 


GENERAL & ELECTRIC 



For Meta! Tube Renenals, Specify G-E 
N E K A L E L E C T I C YEARS AHEAD 


r 









